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•  Built-in  AC  Power  Supply 

•  Built-in  Automatic  Antenna 
Tuner 

•  SSB,  CW,  FM,  AM,  RTTY 

•  Direct  Keyboard  Entry 

•  160-10m/General  Coverage 
Receiver 

•  Passband  Tuning  plus  IF  Shift 

•  QSKupto  60  WPM 

The  IC-761  ushers  in  an  exciting 
new  era  of  amateur  radio  communica- 
tions; an  era  filled  with  all  the  DXing, 
contesting,  and  multi-mode  operating 
pleasures  of  a  fresh  new  sunspot  cycle. 
The  innovative  IG76I  includes  all  of 
today  s  most  desired  features  in  a  sin- 
gle full-size  cabinet,   This  is  ham  radio 
at  its  absolute  best! 

Work  the  World.   The  £-761  gives 

you  the  competitive  edge  with  stand- 
ard features  including  a  built-in  AC 
power  supply,  automatic  antenna  tuner 
32  fully  tunable  memories,  self-refer- 
encing SWR  bridge,  continuously  vari- 
able RF  output  power  to  100  watts  in 
most  modes,  plus  much,  much  more! 


Superb  Design,  Uncompromlsed 
Quality.   A  105dB  dynamic  range  re- 
ceiver features  high  RF  sensitivity  and 
steep  skirted  IF  selectivity  that  cuts 
ORM  like  a  knife.   A  100%  duty  cycle 
transmitter  includes  a  large  heatsink 
and  internal  blower   The  1C-76I  trans- 
ceiver is  backed  with  a  full  one-year 
warranty  and  ICO  Ms  dedicated  custom- 
er service  with  four  regional  factory 
service  centers.   Your  operating  enjoy- 
ment is  guaranteed! 

All  Bands,  All  Modes  Included, 
Operates  all  HF  bands,  plus  it  includes 
general  coverage  reception  from 
100kHz  to  30MHz.    A  top  SSB.  CW,  FM, 
AM,  and  RTTY  performer! 

Passband  Tuning  and  IF  Shift  plus 
tunable  IF  notch  provide  maximum  op- 
erating flexibility  on  SSB,  CW,  and 
RTTY  modes.    Additional  features  in- 
clude multiple  front  panel  filter  selec- 
tion, RF  speech  processor,  dual  width 
and  adjustable-level  noise  blanker, 
panel  selectable  low- noise  RF  preamp, 
programmable  scanning,  and  all-mode 
squelch.    The  IC-761  is  todays  most 
advanced  and  elaborate  transceiver! 


Direct  Frequency  Entry  Via  Front 
Keyboard  or  enjoy  the  velvet-smooth 
tuning  knob  with  its  professional  feel 
and  rubberized  grip- 
Special  CW  Attractions  include  a 
built-in  electronic  keyer,  semi  or  full 
break-in  operation  rated  up  to  60 
WPM,  CW  narrow  filters  and  adjustable 
sidetone. 

Automatic  Antenna  Tuner  covers 
160-10  meters,  matches  16-150  ohms 
and  uses  high  speed  circuits  to  follow 
rapid  band  shifts. 

Complementing  Accessories  in- 
clude the  Cl-V  computer  interface 
adapter,  SM-10  graphic  equalized 
mic  and  an  EX- 310  voice  synthesizer 

You  Ye  The  Winner  with  the  new 
era  IC-76K  See  the  biggest  and  best 
HF  at  your  local  I  COM  dealer. 


ICOMI 

First  in  Communications 


ICOM  America,  Inc.,  2380-1 16th  Ave,  N.E..  Bellevue,  WA  98004  Customer  Service  Hotline  tt<Q6)  454-7619 

3150  Premier  Drive.  Suite  126.  Irving.  TX  75063  /  1777  Phoenix  Parkway.  Suite  201,  AtlantaMSA  3034Q 
ICOM  CANADA,  A  Division  of  ICOM  America.  Inc.  3071  -  *5  Road.  Unit  9,  Richmond.  B.C.  V6X  2T4  Canada 

All  stated  specifications  are  approximate  and  subject  to  change  without  notice  of  obligation.    All  ICOM  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions    7EJ4&? 


THE  ALL  NEW  PRIVATE  PATCH  IV  BY  CSI  HAS  MORE 
COMMUNICATIONS  POWER  THAN  EVER  BEFORE 


•  Initiate  phone  calls  from  your  HT  or  mobile 

•  Receive  incoming  phone  calls 


NEW!  •  Telephone  Initiated  control. . . 

Operate  your  base  station  with  complete  control  from  any  telephone 
**  Change  frequencies  from  the  controlling  telephone 

Selectively  call  mobiles  using  regenerated  DTMF  from  any  telephone 
"  Eavesdrop  the  channel  from  any  telephone 
•  Use  as  a  wire  remote  using  ordinary  dial  up  lines  and  a 

speaker  phone  as  a  control  head. 
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The  new  telephone  Initiated  control 
capabilities  are  awesome.  Imagine 
having  full  use  and  full  control  of 
your  base  station  radio  operating 
straight  simplex  or  through  any  re- 
peater from  any  telephone!  From 
your  desk  at  the  office,  from  a  pay 
phone,  from  a  hotel  room,  etc.  You 
can  even  change  the  operating 
channel  from  the  touchpad! 

Our  digital  VOX  processor  flips  your 
conversation  back  and  forth  fulfy 
automatically-  There  are  no  buttons 
to  press  as  in  phone  remote 
devices.  And  you  are  in  full  control 
100%  of  the  time! 

The  new  digital  dialtone  detector 
will  automatically  disconnect  Pri- 
vate Patch  IV  if  you  forget  to  send  # 
(to  remotely  disconnect)  before 
hanging  up.  This  powerful  feature 
will  prevent  embarassing  lock-ups. 

The  importance  of  telephone  in- 
itiated  control  for  emergency  or 
disaster  communications  cannot  be 
overstated.  Private  Patch  IV  gives 
you  full  use  of  the  radio  system  from 
any  telephone.  And  of  course  you 
have  full  use  of  the  telephone 
system  from  any  mobile  or  HT! 

To  get  the  complete  story  on  the 
powerful  new  Private  Patch  IV  con- 
tact your  dealer  or  CSI  to  receive 
your  free  four  page  brochure. 

Private  Patch  IV  will  be  your  most 
important  investment  in  commun- 
ications. 


**   =  NEW  FEATURE 

•  *       it  multi-digit  connecUdiscon 

nect 

•  Fully  regenerated  tone  dialing 

•  Pulse  dialing 

•  Toll  preelection 

•  Secret  toll  override  code 

•  Busy  signal  disconnect 
**  Dialtone  disconnect 

•  CW  identification 

•  Activity  timer 

•  Timeout  timer 
Telephone  initiated  control 
Regenerated  DTMF  selective  calling 
Ringout 

Ringout  or  Auto  Answer  on  1-8  rings 
Busy  channel  ringout  inhibit 
Status  messages 
Internally  squelched  audio 
MOV  lightning  protection 
Front  panel  status  led's 
Separate  CW  ID  level  control 

ix  24  dio  swik        make  air  features 
user  programmable/selectable. 


Connects  to  MIC  and  ext. 
speaker  jack  on  any  radio.  Or 
connect  internally  if  desired* 

Can  be  connected  to  any  HT. 
(Even  those  with  a  two  wire  inter- 
face.) 

Can  be  operated  simplex, 
through  a  repeater  from  a  base 
station  or  connected  directly  to 
a  repeater  for  semi-duplex  opera- 
tion. 

20  minutes  typical  connect  time 

Made  in  U.SA 


OPTIONS 

1.  Vt  second  electronic  voice  delay 

2.  FCC  registered  coupler 

3.  CW  ID  chip 


CONNECT  SYSTEMS  INC. 

23731  Madison  St, 

Torrance  CA  90505 

Phone:(213)373-6803 


AMATEUR  ELECTRONIC  SUPPLY 
Milwaukee  Wl.  WlckiMa  OH, 
Orlando  FL.  Clear  wale/  FL, 
Lu  Vegas  HV 

BARRY  ELECTRONICS  CORF- 
He*  York  NY 

Ewti  inc. 
WoodDndgfiVA 

ERICKSON  COMMUNICATIONS 
Chicago  IL 

HAW  RADIO  OUTLET 

A/iaheim  CA,  Burling ame  CA 
Oakland  CA,  Phoenix  AZ 
San  0Je{K)  CA,  Van  Nuys  CA, 
Atlanta  GA 


HENRY  RADIO 
Los  Angaies  CA 

INTERNATIONAL  RADIO  SYSTEMS 

Miami  FL 

JUNS  ELECTRONICS 

Cutler  City  CA 

MADISON  ELECTRONICS  SUPPLY 
Houston  TX 

MIAMI  RADIO  CENTER  CORP. 

item  Ft 

MIKES  ELECTRONICS 
Ft.  LauOefdaJe  Miarm  FL 

NAG  DISTRIBUTING  CORP. 
Miami  FL 


OMNI  ELECTRONICS 
LsrottofX 

PACE  ENGINEERING 
Tucson  AZ 

THE  HAM  STATION 
Evan 5tH le  IN 

WESTCOM 

San  Ma/ cos  CA 

CANADA: 

CARTEL  ELECTRONIC 

DISTRIBUTORS 
Surrey  B.C 

COMWEST  RADIO  SYSTEMS,  LTD. 
Vancouver  B.C. 
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"I  convinced  my  club  to  buy  an  ACC  repeater 

controller  and  I'm  glad  I  did" 


ir  group  decided  to  upgrade  our  repeater  system  and 
1  was  the  one  asked  to  investigate. 

WeVe  always  tried  to  have  the  best  system  around  so  it 
was  time  to  make  some  changes.  We  needed  a  control 
system  that  was  reliable,  easy  to  hook  up,  cost- 
ritective,  and  something  that  would  free  the  technical 
guyi  for  more  interesting  projects  than  Just  keeping 
the  equipment  running. 

Everyone  in  the  club  put  a  few  bucks  into  the  pot  and  it 
was  oursl 

WeVe  found  the  voice  messages  and  telemetry  make 
using  the  repeater  more  fun.  The  convenience  of 
remote    programming    and    automatic    scheduled 

advanced 
computer 
controls,  inc. 


operation  is  remarkable.  Not  to  mention  the  most 
sophisticated  autopatch  ever  designed  for  amateur 
use.  Later  we  added  the  Digital  Voice  Recorder  foj 
personalized  IDs,  bulletin  boards,  and  voice  mall, 

ACC's   products   are    state-of-the-art    commercial 

quality  and  built  to  last.  Workmanship  so  solid  even 
the  military  uses  them. 

What  impresses  me  even  more1  though,  is  the  support 
we  get  from  the  staff  at  ACC  -  both  before  and  after  the 
sale.  And  they  protect  our  Investment  through  simple 
plug  in  software  and  hardware  upgrades  .  .  ,  new 
features  and  capabilities  that  keep  our  club  on  top. 

J  feel  good  about  recommending  Advanced  Computer 
Controls'  repeater  controllers.  After  all,  it's  my  club's 
money  that  was  spent  and  my  reputation  that  was  on 
the  line. 

23 56  Walsh  Avenue  ■  Santa  Clara,  California  (403)  727-3330 

CIRCLE  1  OH  HEADER  SERVICE  CARD 


MFJ,  Bencher  and  Curtis  team  up  to  give  you  America's  most  popular  keyer 
in  a  compact  package  for  smooth  easy  CW. 


$12995       MFJ422B 


The  best  of  IN  CW  worlds  «  a  deluxe  MFJ  Keyer  using  a  Curtis  8044ABM  chip  in  a 
compact  configuration  that  his  right  on  the  Bencher  iambic  paddte! 

This  MFJ  Keyer  is  small  in  size  but  big  in  features,  It  features  iambic  keying, 
adjustable  weight  and  tone  and  has  front  panel  volume  and  speed  controls  (8  50  WPM). 
dot  dash  memories,  speaker,  sidetone  and  push  button  selection  of  semi  automatic/tune 
or  automatic  modes.  It's  also  totally  RF  proof  and  has  ultra  reliable  solid  state  outputs 
that  key  both  tube  and  solid  state  rigs,  Uses  9  V  battery  or  110  VAC  with  MFJ-1305, 
$9.95 

The  keyer  mounts  on  a  Bencher  paddle  to  form  a  small  (41/8x2  5/8  x  5Vi  inches) 
attractive  combination  thai  is  a  pleasure  to  look  at  and  use, 

America's  favorite  paddle,  |he  Bencher,  has  adjustable  gold  plated  silver  contacts, 
Incite  paddles,  chrome  plated  brass,  and  a  heavy  steel  base  with  non  skid  feet. 

You  can  buy  just  the  keyer  assembly,  MFJ  422BX.  for  only  $79.95  to  mount  on  your 
Bencher  paddle. 


MFJ's  best  selling  TUNER 

MFJ-941D    $99.95 


r  i"  t    *' 


The  MFJ  9410  is  MFJ's  best  selling  (and  probably 
the  world's  best  selling)  300  W  PEP  antenna  tuner! 

Why?  Because  it  has  more  features  than  tuners 
costing  much  more  and  matches  everything  from 
1.6  to  30  MHz  lor  your  solid  state  or  tube  rig: 
dipoies.  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balanced  and  coax  lines. 
New  dual  range  SWR  wattmeter  reads  forward 
and  reflected  power  in  both  30  and  300  watt 
ranges.  Convenient  front-panel  mounted  6  position 
antenna  switch  lets  you  select  2  coax  lines,  direct 
or  through  tuner,  random  wire/balanced  line  or  tuner 
bypass  for  dummy  load  New,  larger;  more  efficient 
airwound  inductor  gives  lower  losses  and  more 
warts  out.  Plus    .  .  bum  in  4:1  baiun  for  balanced 
lines.  1 000  V  capacitor  spacing,  brushed  aluminum 
front  panel  on  all-metal  cabinet.  1 1x3x7  inches. 

RX  NOISE 
BRIDGE 

Make  your  an- 
tenna perform  Ike 
you  know  it  should! 

MFJ  202B  tells 

whether  to  shorten  #cq  qc 

or  lengthen  antenna       MFJ-202B    903*90 
for  minimum  SWR.  Also  measure  resonant 
frequency,  radiation  resistance  and  reactance. 

Exclusive  features:  Individually  calibrated 
resistance  scale,  expanded  reactance  range,  built-in 
range  extender  tor  measurements  beyond  scale 
readings  1  1 00  MHz.  Uses  9  V  battery.  2x4x4  in 

1  KW  DUMMY  LOAD    jwai 

Tune  up  fast,  extend  lift 
of  finals,  reduce  OAMl  Rated 
IKWCWor  2KWPEPfor10 
minutes.  Half  rating  for  20 
minutes,  continuous  at  200 
W  CW,  400  W  PEP.  VSWR 
under  U  to  30  MHz.  1.5  to 
300  MHz.  Oil  contains  no 
PCB.  50  ohm  non-inductive 
resistor.  Safety  vent. 
Carrying  handle.  IVixW*  m. 


$44.95 


INDOOR  ACTIVE  ANTENNA 

"World  Grabber11  rivals  or  exceeds  reception 

outside  long  wires!  Unique  tuned  Active  Antem 

minimizes  intermode.  improves  selectivity, red \ 

noise  outside  tuned  band,  even  functions  as 

preselector  with  external  antennas.  Covers  0.' 

MHz  Telescoping  anternv.  ^^^^mv 

Tune,  Band,  Gain,  Onoff ** 

bypass  controls.  6x2x6 

inches.  9V  battery,  91 6. 

VDC  or  110  VAC  with 

MFJ  1312,  $9.95.         MRMQ20A     $79.95 

Grandmaster  MEMORY  KEYER 

MFJ4S4C  $139.95 

The  MFJ-484C  "6RAN0M  ASTER1  memory  "keyer 
is  THE  choice  of  CW  contested.  Why?  Because 
it's  so  easy  lo  use,  it's  second  nature        you 
don't  nave  to  use  complex  commands  .  .    and  rt 
has  all  (he  features  you'll  ever  need  tor  easy  CW. 

feature*  tike  these  ...  you  can  store  up  to 
twelve  25  character  messages  pHis  a  message  of 
up  to  1 00  characters.  Or  use  a  switch  to  combine 
25  character  messages  for  up  to  three  50 
character  messages  Send  at  any  speed  from 
a  50  WPM.  Repeat  any  message  continuously  or 
pause  between  repeats  and  change  or  insert  into 
a  playing  message  by  simply  sending.  And  you 
don  t  lose  your  settings  when  you  lose  power 

The  MFJ-484C  it  RF  proof,  sends  5-50  WPM 
and  measures  just  6x2x6  inches.  It  uses  12  to 
15  VDC  or  110  VAC  with  MFJ  1312,  $9.95, 

POLICE/FIRE/WEATHER  2  M 
HANDHELD  CONVERTER  jj 

Turn  your  synthesized  scanning  2 
meter  handheld  into  a  hot  PoKct/fW 
Weather  hand  scanner!  144  1 43  MHz 
handholds  receive  Police/Fire  on  1 54 
158  MHz  with  direct  frequency  read 
out.  Hear  NOAA  maritime  coastal 
plus  more  on  160  164  MHz.  Mounts 
between  handheld  and  rubber  ducky. 
Feedthru  allows  simultaneous  scanning 
ot  both  2  meters  and  Police/Fire  bands ,  MFJ-3 rl  3 
No  missed  calls  Crystal  controlled.       $39.95 
Bypass/Off  switch  allows  transmitting  (to  5  watts). 
Use  AAA  battery,  2V*x1Vax1Vi  in.  BNC  connectors. 


MT1VMT 


MFJ's  smallest  VERSA  TUNER 

$59.95       MFJ-901B 

The  MFJ-901 B 
is  our  smallest 
■-  5x2x6  inches 
-■  (and  most 
arfordaWe)  200 

watt  PEP  Vena  tuner  -  when  both  your  space 
and  your  budget  is  limited.  Matches  dipoies, 
inverted  vees,  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines  from  1.8 
30  MHz.  Excellent  tor  matching  solid  state  rigs  to 
hnears  Efficient  airwound  inductor  4:1  baJun. 

RTTY/ASCII/CW 
COMPUTER  INTERFACE 

MFJ-1 224 

$99.95  '*•!■ 

Free  MFJ  RTTY/ASCII/CW  software  on  disk  and 
cable  for  VIC  20  or  C  64,  Send  and  receive 
computerized  RTTY/ASCII/CW  with  nearly  any 
personal  computer  (VIC  20,  Apple,  TflS-80.  Atari, 
T|-99T  Commodore  64,  120  etc.)  Use  Kantronics  or 
most  other  RTTY/CW  software.  Copies  both  mark 
and  space,  any  shift  (including  1 70,  425,  850  Hz) 
and  any  speed  (5-1 00  WPM  RTTY/CW.  300  baud 
ASCII).  Sharp  8  pole  active  filter  for  CW  and  170  H2 
shift.  Sends  170.  850  Hi  shift.  Normal/reverse 
switch  eliminates  retunmg.  Automatic  noise  Jimiter. 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket.  8  x  iv*  x  6  inches.  12-15  VDC  or 
110  VAC  with  adapter.  MFJ-1 31 2,  $9.95. 

RECEIVER  ANTENNA 
TUNER/PREAMPLIFIER 

MFJ-959B     $89.95 


£ 


Impedance  match  your  antenna  to  your  receiver 
to  increase  your  signal  strength  with  this  MFJ-9596 
and  you  may  hear  signals  that  you  didn't  even  know 
were  there.  A  20  dB  preamplifier  with  gain  control 
boosts  weak  stations  and  a  20  dB  attenuator 
prevents  overload.  It  has  switches  for  selecting 
between  two  receivers  and  two  antennas.  Covers 
18  to  30  MHz.  9x2x6  inches.  Uses  12  VDC  or  110 
VAC  with  MFJ  1312,  $995. 


OftDER  ANY  PRODUCT  DIRECTLY  FROM  MFJ  AND  TRY 
IT  NO  OBLIGATION.  IF  NOT  SATISFIED  RETURN 
WITHIN  3D  DAYS  FOR  FULL  REFUND  (less  shipping). 
•  One  year  unconditional  guarantee  *  Add  $5.00 
each  shipping/handling  •  Call  or  write  tor  tree  catalog, 
over  100  products. 


MFJ  ENTERPRISES,  INC. 

Box  494.  Miss.  State.  MS  39762 


FOR  YOUR  NEAREST  DEALER  OR  TO 
ORDER  CALL  TOLL  FREE 

800-647-1800 

Call  601-323  5869  in  Miss,  and  outside 
continental  USA.  Tetex  53  4590  MFJ  STKV 


s 


MFJ . . .  making  quality  affordable 


CIRCLE  24  ON  READER  SERVICE  CARD 


Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


AMATEUR  RADIO  DKMYSTIFIED 

Welcome  to  Amateur  Radio!  Since  you're 
reading  this,  chances  are  you've  jum  gotten 
your  amateur  license,  or  are  seriously  thmiang 
about  it> 

take  any  technical  hobby ,  however,  ours  is  full 
of  tcchspeak.  acronyms,  and  jargon  lhat  can  really 
pal  oil  p  newcomer.  1  recall  getting  my  "ticket' 
and  luning  around  on  an  amateur  band  on  my  old 
Phtlco  radio  Tor  nice  slow  code.  After  finding  and 
copying  it*  less  than  one-tenth  of  it  was  comprehen- 
sible! I  knew*  I  wasn't  dyslexic,  discounted  Al/ 
heimer's  disease  because  of  age  (IS),  and  was  told 
by  a  native  that  n  wasn't  Czech.  I  resigned  myself 
to  the  fed  thai  Amateur  Radio  had  lis  own  lan- 
guage, and  1  had  to  learn  n 

Fortunately,  there  were  fellow  hams  around  me 
who  wouldn't  lei  me  believe  that  it  was  hard,  and, 
alter  a  short  time,  I  had  too  much  fun  to  notice.  A 
week  alter  gelling  my  ticket.  I  made  my  firsi  inter- 
national contact  in  Morse  code,  with  a  school  teach- 
er south  of  Sao  Paulo.  Brazil.  Contacts  with  Ar- 
gennna,  Finland,  Japan,  and  Australia  followed 
shortly,  and  ham  jargon  and  acronyms  showed 
themselves  to  be  the  Link  between  people  with  no 
other  common  language:  a  kind  of  radio  Esperanto. 
These  once  alien  words  and  sy  mboLs  became  bond- 
ing ones.  The  system  thai  firs*  restricted  me  be- 
came a  liberating  one 

u  will  hopefully  have  the  company  of  enthusi- 
astic hams  like  1  did  to  case  your  entry  into  the 
hobby.  Meanwhile,  use  the  following  format  as  a 
key  into  our  fascinating  world. 

ANATOMY  OF  A  CONTACT 

Most  ham  contacts  follow  a  standardized  format, 
and  there  arc  good  reasons  for  it.  Mike  fright — not 
knowing  what  lo  say— is  a  common  problem.  Many- 
new  hams  besides  you,  and  even  a  surprising  num- 
ber of  veterans,  suffer  from  It  This  isn't  surprising 
when  you  consider  thai  you're  meeting  someone 
for  the  first  time  and  are  still  unfamiliar  with  the 
equipment,  and  many  of  us  are  naturally  shy.  It 
really  helps  to  be  able  to  start  off  with  a  protocol 
that  soon  becomes  automatic.  This  lets  you  think 
about  what  you 7c  going  to  say  next  while  tuning 
your  antenna,  making  final  tuning  adjustments  on 
your  rig,  etc. 

See  the  glossary  in  the  Decemlver  Issue  for  unfa- 
mi  liar  terms. 

To  Call 

First  tune  to  a  clear  frequency,  making  sure  that 
it  is  in  within  your  license  class  restrictions.  Then, 
to  be  sure,  call* + Is  this  frequency  in  use  from  (your 
call)"?,  or  send  "QRL?"  Altai  5- 10  seconds  for 
a  response.  Repeat  this  procedure.  If  there's  no 
response,  call  or  send  the  letters  "CO"  ("seek 
*-8  times  followed  by  your  call,  twice.  If 
you're  on  voice,  and  conditions  are  poor,  give  your 

ill  phonetically,  e,g.  "this  is  +Kilo-  Alpha-One- 
Hote  I -Yankee*  for  KA1HV-  There  are  several 
common  phonetics  for  each  letter,  which  you  will 
soon  gel  to  know  , 

Joe  Ham  will  respond  by  first  giving  your  call 
several  times  followed  by  his  call.  If  conditions  are 
poor,  he  may  then  say,    "Do  you  copy?*'  or  send 
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*  'QSLT '  and  wail  for  you  to  respond .  If  conditions 
are  better,  Joe  will  probably  jusa  continue  with  a 
little  about  himself  after  responding  to  your  call. 

A  I . i tt It*  About  Joe 

We  have  a  tendency  to  forget  to  give  details 
about  ourselves  thai  we  consider  boring,  because 
we  repeat  them  with  each  new  contact.  We  need  to 
remind  i wise  Ives  lhai  ihese  details  help  (he  other 
person  identity  with  us.  To  keep  ourselves  in  line, 
we  continue  to  follow  a  format. 

Joe  goes  on  by  giving  his  name,  prefaced  in  CW 
by  "NAME  IS        *  He  then  sends  "QTH  IS 
tol lowed  bv  his  location. 

At  this  point,  he  wilt  likely  send  your  signal 
report.  Code  reports  in  CW  have  three  parame- 
ters 'Readability,  Strength,  and  Tone" — and  are 
prefaced  by  "UR  RST  IS../'  Readability  follows 
a  scale  lit  1  to  5.  and  the  other  parameters  run 
between  E  and  9.  In  practice  nowadays  on  CW, 
only  the  first  two  characters  ("Readability*'  and 
"Strength*')  vary ,  since  most  rigs  produce  an  ex- 
cellent CW  tone,  "9**  is  often  shortened  to  "N*\ 
e.g.  an  RST  of  "599"  is  sent    *5NN".   Voice 


n 


A  good  wrap-up 
puts  a  nice  cap 
on  a  contact" 


contact  reports  are  two  characters;  "Readability*1 
and  "Strength/ '  It  is  often  given  with  an  "and"  in 
between;  e.g.  "5  and  9  " 

After  this,  Joe  men  says  "Ho*  Copy?"*  or  sends 
"QSL?**  and  you  take  up  the  mike  key  and  repeat 
exactly  his  transmission  format 

After  this,  it's  your  choice  what  to  talk  about- 
Many  hams'  next  step  is  to  describe  their  station: 
My  rig  l>  . ,  my  antenna  i  and  is  up  **X" 
number  of  feet*  etc.  If  you're  familiar  with  Jov 
QTH,  you  can  talk  about  it.  If  you're  not  familiar 
with  it,  you  can  still  talk  about  a.  Tell  him  about 
your  other  hobbies,  and  ask  him  about  his ,  Ditto  for 
work,  family,  books  read,  movies  seen,  places 
visited,  etc.  The  list  of  topics  is  endless.  After  the 
Contact!  you'll  wonder  why  you  ever  had  mike 
fright! 


finishing  iht  (  notait 

A  good  wrap-up  puts  a  nice  cap  on  a  contact 
Good  procedure  keeps  the  contact  from  ending  too 
abruptly  or  dragging  out. 

The  hardest  pan  for  most  is  being  the  first  to  say 
you  have  to  QRT  (exit).  Once  thai  hump  is  hurdled, 
you  turn  the  mike  to  him.  He  thanks  you  for  the 
contact  and  turns  it  back  to  you.  You  then  thank  Joe 
for  an  excellent  contact,  say  "73s."  and  tell  him 
you  'will  QSL"  (send  a  card  of  acknowledge- 
ment), and  will  look  lor  his.  You  then  say  "Over  to 
you  for  your  final  (words),  Joe  He  will  return 
and  say  "Thanks  again  and  73s.  This  is  (ins  call), 
clear.'  You  finish  your  transmission  by  saying 
"Thi>  it  i your  call),  clear/' 

Remember,  these  patterns  aren't  east  in  »tonc— 
they  re  meant  only  to  gel  you  started!  Good  Luck! 

deKAIHY 


"0"  SIGNALS 

The  language  of  amateur  radio  is  riddled  with 

ange  three-letter  words  beginning  with  l,Q"  — 
you  may  have  noticed  that  four  of  our  monthly 
departments  are  titled  with  'em. 

They  first  came  into  being  in  the  code -only  days 
as  a  way  to  reduce  common  questions  and  state- 
ments to  a  short  code  and  make  communications 
more  efficient.  "0*'  was  likely  chosen  as  the  first 
letter  because  it's  the  least  common  letter  in  lite 
alphabet,  and  always  always  followed  by  "U" — if 
it  was  followed  by  anything  else,  it  was  a  sure  bet 
that  it  was  a  code. 

"Q"  signals  can  be  either  questions  or  state- 
ments. Here  are  the  most  common  ones,  followed 
by  an  example: 

QRL— "Arc  you  busy?  I  am  busy/*  Send  this  to 
see  if  a  frequency  is  clear. 

QRM  — "Is  my  transmission  interfered  with?  Your 
transmission  is  being  interfered  with  "  Often  said 
"Q-R-Mary ■"  to  distinguish  it  fromQRN 

QRN— "Are  you  troubled  by  static?  I  am  being 
iroubled  by  Malic,"  Often  said  "Q-R- Nancy.* 

QRF— *  'Shall  I  decrease  power?  Decrease  pow- 
er/1 There  are  some  hams  devoted  to  elegance  of 
low-power  operation  Mike  Bryce  WB8VGE 
devotes  his  QRP  column  to  them, 

QSB— "Are  my  signals  fading7  My  signals  are 
fading/"  Often  said  "Q-S- Baker/'  "There's  a  lot 
oi  QSB  on  the  band/ 

QSL— "Do  you  copy  me,  do  you  acknowledge?  I 
copy  t  I  acknowledge.  * '  Hams  exchange  QSL  cards 
to  verify  their  contacts  with  each  other.  See  "QSL 
of  the  Month"  on  page  6  for  colorful  and  imagina- 
tive examples  of  these, 

QSO— Conversation   "Thanks  for  me  QSO,  Old 

Man," 

QSY— "Shall  I  change  frequency?  Change  fre- 
quency." "Let's  QSY  up  5  kHz." 
QTH— Location.   "My  QTH  is  Peterborough. 
NH." 

QRX—  When  will  you  call  me  again?  I  will  call 
you  at  (hours)  on  (kH/i  Our  QRX  column  hi 
devoted  to  Amateur  Radio  news. 

QKT--  Shall  1  stop  sending?  Slop  sending/1 
The  phone's  ringing,  I  musiQRT." 

JLST  PLAIN  JARGON 

What's  a  language  without  fun  words  and  en- 
dearments1 Following  is  a  list  of  a  few  of  ours. 
i  Again,  most  descend  from  the  CW-only  days,) 

D X— Long  Distance 

On  HF  this  could  mean  contacts  outside  a  ham's 
own  country,  but  on  VHF/UHF  DX  could  be  the 
nexl  couniy 

OM-Old  Man 

Man  of  any  age. 

VL-"  Young  Lady* 

Unmarried  woman  of  any  age 

XYL-"Ex  Young  Lady" 
Wife. 

Harmonics-Children  of  the  OM  and  the  XYl 

88s— Hugs  and  kisses. 

And  lastly . 

73s—  the  very  best  to  you*  Enjoy  our  magazine' 
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E  VER  SAY  DIE 


Wayne  Green  W2NSD/1 


THE  WAY  WE  WERE 

You  aren't  any  more  anxious 
than  I  for  73  to  get  back  the 
way  it  was  a  few  years  ago— when 
the  fast  growth  of  FM  and  re- 
peaters were  a  bonanza  for  the 
ham  industry,  providing  the  ad- 
vertising it  takes  lo  support  a  fat- 
ter magazine.  The  formula  for 
this  is  simple— magazines  have 
to  run  abut  50%  advertising  to 
survive.  Thus,  for  a  200-page 
magazine  we  need  a  hundred 
pages  of  ads. 

If  you'd  like  to  see  73  back  the 
way  it  was  with  200-page  issues . 
you  can  have  'em,  The  advertis- 
ers are  looking  for  your  business, 
so  they're  putting  their  ads  where 
they  hope  you'll  see  them.  In  a 
perfect  world  advertisers  would  al- 
ways make  sure  they  knew  where 
their  orders  were  coming  from  and 
run  their  ads  where  they  would 
bring  them  the  most  business. 

What's  actually  happened  is 
that  the  easy  way  out  is  to  run 
ads  in  QST>  since  they  have 
the  most  subscribers.  Companies 
which  can  survive  on  the  business 


they  get  that  way  do— the  others 
gradually  fadeaway. 

It  should  not  come  as  a  news 
flash  to  you  that  the  readership  of 
the  four  ham  magazines  don't 
overlap  t00%.  The  QST  readers 
tend  to  be  older  hams,  hams  who 
already  have  their  ham  gear  and 
are  living  on  retirement  incomes 
which  keep  their  purchases  of 
new  equipment  low. 

CO  is  read  by  the  contest  ori- 
ented hamsf  who  are  generally 
more  interested  in  contests  and 
certificates  than  buy>ng  ham  gear. 
They're  good  for  an  occasional 
mammoth  antenna  system,  the 
better  to  blow  away  the  pileups. 

Ham  Radio  interests  the  engi- 
neers with  its  complicated  con- 
struction projects  and  in-depth  en- 
gineering articles.  These  chaps 
prefer  to  build  their  stuff,  which 
is  fine  for  parts  sellers,  but  of 
less  value  lo  equipment  manufac- 
turers. 

73  is  aiming  at  making  amateur 
radio  more  fun  for  the  active 
ham — particularly  the  ham  who's 
interested  in  new  modes  and  tech- 


QSL  OF  THE  MONTH 

To  enter  your  QSL  mail  it  in  an  envelope  to  73.  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03458.  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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oologies.  I  pioneered  single  side- 
band in  the  60s— then  slow  scan 
television.  When  I  saw  the  poten- 
tial for  repeaters  I  pushed  hard 
with  hundreds  of  articles,  book 
after  book,  repeater  seminars 
around  the  country  and  a  special 
FM  repeater  magazine.  It  worked, 
making  repeaters  the  #1  ham  ac- 
tivity, and  all  this  with  virtually 
zero  help  from  any  of  the  other 
ham  magazines- 

I  started  73  back  in  1960  be- 
cause I  felt  there  should  be  one 
ham  magazine  devoted  to  making 
ham  radio  fun.  I  concentrated  on 
simple  construction  projects  and 
covering  new  technologies.  73 
was  the  first  with  nuvistors  and 
pioneered  the  ham  use  of  transis* 
tors.  When  ICs  came  along  I  pub- 
lished articles  on  the  basics  which 
were  later  reprinted  in  book  form 
for  computer  hobbyists. 

73  was  first  with  computer  arti- 
cles. The  ham  enthusiasm  for 
computers  was  what  got  me  to 
start  Byte  magazine  .  .which 
went  on  to  Microcomputing,  80- 
Mtcro,  in  Cider,  Run,  Hot  CoCo, 
Desktop  Computing,  Micro  Indus- 
try, Selling  Micros  and  soon. 

Between  the  lack  of  newcomers 
in  our  hobby  (a  10%  drop  per  year 
for  the  last  few  years)— the  ener- 
vating effect  of  the  low  sunspots 
and  a  tack  of  new  communica- 
tions modes,  hams  haven't  been 
buying  as  much  equipment  and 
this  has  been  reflected  in  a  drop  in 
advertising  which  has  thinned  all 
the  ham  magazines- 

The  ham  manufacturers  and 
dealers  will  advertise  where  they 
think  it  brings  them  the  most  busi- 
ness, so  if  you  mention  73  when 
you  contact  them,  you'll  see  73 
growing  again-  If  you  don't  they'll 
assume  OSTbrought  the  sale  and 
you'll  have  more  exciting  club 
news  and  section  reports  to  read. 

One  way  to  make  a  difference  is 
to  rip  out  the  73  reader's  service 
card,  circle  the  products  you're  in^ 

Continued  on  page  18 
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...pacesetter  in  Amateur  Radio 


Three  Choices  for  2m! 


TM-2570A/2550A/2530A 


Feature-packed  2m  FM 
transceivers 

The  all-new  "25-Series"  gives  you 
three  RF  power  choices  for  2m  FM 
operation:  70  W,  45  W,  and  25  W. 
Here's  what  you  get: 

•  Telephone  number  memory  and 
autodialer  (up  to  15  seven-digit  phone 
numbers).  A  Kenwood  exclusive! 

•  High  performance  GaAs  FET  front  end 
receiver 

•  23  channel  memory  stores  offset, 

frequency,  and  subtone.  Two  pairs 
may  be  used  for  odd  split  operation 

•  16-key  DTMF  pad  with  audible  monitor 

•  Extended  frequency  coverage  for 
MARS  and  CAP  (142-149  MHz;  141-151 
MHz  modifiable) 

•  Center-stop  tuning -a  Kenwood 
exclusive! 


•  New  5-way  adjustable  mounting 

system 

»  Automatic  repeater  offset  selection - 
another  Kenwood  exclusive! 

•  Direct  keyboard  frequency  entry 

•  Front  panel  programmable  38-tone 
CTCSS  encoder  includes  97.4  Hz 
(optional) 


Big  multi-color  LCD  and  back -lit 
controls  for  excellent  visibility 

The  TM-3530A  is  a  25  watt  version 
covering  220-225  MHz.  The  first  full 
featured  220  MHz  rig! 


Introducing... 
Digital  Channel  Link 

Compatible  with  Kenwood's  DCS 
(Digital  Code  Squelch),  the  DCL  system 
enables  your  rig  to  automatically  OSY 
to  an  open  channel.  Now  you  can  auto- 
matically switch  over  to  a  simplex 
channel  after  repeater  contact!  Here's 
how  it  works: 

The  DCL  system  searches  for  an 
open  channel,  remembers  it,  returns 
to  the  original  frequency  and  transmits 
control  information  to  another  DCL- 
equipped  station  that  switches  both 
radios  to  the  open  channel.  Micro- 
processor  control  assures  fast  and 
reliable  operation,  The  whole  process 
happens  in  an  instant! 
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Optional  Accessories 

•  TU-7  38-tone  CTCSS  encoder 

•  MU-1  DCL  modem  unit 

•  VS-1  voice  synthestzer 

»  PG-2N  extra  DC  cable 

•  PG-3B  DC  line  noise  filter 

•  MEMO  extra  mobile  bracket 

•  CD-10  call  sign  display 

•  PS-430  DC  power  supply  for 
TM-2550A/2530A/353GA 


•  PS-50  DC  power  supply  forTM-2570A 

•  MC-60A/MC-80/MC-85  desk  mics 

•  MC-48B  extra  DTMF  mic.  with  UP/DWN  switch 

•  MC-43S UP/DWN  mic, 

•  MC-55  (8*pin)  mobile  mic  with  time-out  timer 

•  SP-40  compact  mobile  speaker 

•  SP-508  mobile  speaker 

•  SW-200A/SW-2OOB  SWR/power  meters 

•  SW-100A/SW-1Q0B  compact  SWR/power  meiers 

•  SWT-1  2m  antenna  tuner 


Actual  size  front  panel 


Camp/ere  serwce  manuals  are  available  for  alt  Kenwood  transceivers  and  mcst  accessor' 
Specifications  and  prces  are  subject  to  change  without  notice  ot  obligation 
Spectffcsuons  guaranteed  on  Amateur  bands  only 
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TS-940S 

Competition  class 
HF  transceiver 

TS-940S-the  standard  of 

performance  by  which  all 
other  transceivers  are  judged. 
Pushing  thestate-oMhe-art 
in  HF  transceiver  design  and 
construction,  no  one  has  been 
able  to  match  the  TS-940S  in 
performance,  value  and  reli- 
ability. The  product  reviews 
glow  with  superlatives,  and 
the  field -proven  performance 
shows  that  the  TS-94GS  is 
"The  Number  One  Rated  HF 
Transceiver!" 

•  100%  duty  cycle  transmitter. 

Kenwood  specifies  transmit  duty 
cycle  time,  The  TS-940S  is  guar- 
anteed to  operate  al  full  power 
output  for  periods  exceeding 
one  hour  1 14.250  MHz.  CW,  HO 
watts.)  Perfect  for  RTTY  SSTV 
and  other  long-duration  modes. 

•  First  with  a  full  one-year 
limited  warranty. 

•  Extremely  stable  phase  lock- 
ed loop  (PLL)  VFO,  Refer* 
frequency  accuracy  is  measured 
in  parts  per  million! 
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1>  CW  Variable  Bandwidth  Tuning.  Vary  the 
passband  width  continuously  in  the  CW,  FSK. 
and  AM  modes,  without  affecting  the  center 
frequency  This  Effectively  minimizes  ORrM 
from  nearby  SSB  and  CW  signals 

2)  AF  Tune.  Enabled  with  the  push  of  a  button, 
this  CW  interference  fighter  inserts  a  tun- 
able three  pole  active  filter  between  the  553/ 
CW  demo  rj  u  lat  or  an  d  t  he  a  u  d  m  amp  I  itier.  Dur- 
ing CW  QSOs  (his  control  can  be  used  to 
reduce  interfering  signals  and  noise,  and 
peaks  audio  frequency  response  lor  uptirruim 
CW  performance 


3)  SSBSIopeTumng. Operating  in  IheLSBand 
US8  modes,  this  Irani  panel  control  allows 
mdep and Enr  continuously  variable  adjust- 
ment olthehigh  or  fow  frequency  slapesaf  the 
IF  passbsnd  The  LCD  sub  display  illustrates 
the  filtering  position 

4)  IF  Notch  Filter,  The  tunable  notch  filter 
sharply  attenuates  interfering  signals  by  as 
much  as  40  dB  As  shown  here  the  interfering 
signal  is  reduced,  while  the  desired  signal 
remains  unaffected  The  notch  filter  works  in 
all  modes  except  FM 
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•  Complete  all  band,  all  mode 
transceiver  with  general 
coverage  receiver.  Receiver 
covers  150  kHz-30  MHz.  All 
modes  built-in  AM.FM.CW  FSK. 
LSB,  USB. 

•  Superb,  human  engineered 
front  panel  layout  for  the 
DX- minded  or  contesting 
ham.  Large  fluorescent  tube 
main  display  with  dimmer;  direct 
keyboard  input  ol  frequency; 
flywheel  type  main  tuning  knob 
with  optical  encoder  mechanism 
all  combine  to  make  theTS-940S 
a  joy  to  operate 

■  One-touch  frequency  check 
(T-F  SET)  during  split 
operations, 

•  Unique  LCD  sub  display  indi- 
cates VFG>  graphic  indication 
of  VBT  and  SSB  Slope  tuning, 
and  time. 

•  Simple  one  step  mode  chang- 
ing with  CW  announcement. 

•  Other  vital  operating  func- 
tions. Selectable  semi  or  fuil 
break-in  CW  (QSK),  RIT/xn;  all 
mode  squelch,  RF  attenuator,  filter 
select  switch,  selectable  AGC, 
CW  variable  pilch  control,  speech 
processor,  and  RF  power  output 
control,  programmable  band 
scan  or  40  channel  memory  scan, 


Optional  accessories: 

•  AT-940  full  range  (160-10m>  automatic 
antenna  tuner  •  SP-940  external  speaker 
with  audio  filtering  •  YG-455C-1 1500  H: 
YG-455CN-1  <250  Hz).  YK-8SC-1  (500  Hz)  CW 
filters;  YK-88A-I  (6  kHz)  AM  filter  *  VS-1  voice 
synthesizer  *  SO-1  temperature  compensated 

Compare  service  manuals  are avaitabie  lot  ail  ttenwooti  r^aoscei^erj  arm  mosr  accesso/ies 
Spectfrcaf  torn,  features,  and  prices  are  Urbfeci  to  change  without  notice  or  QbbQ&tton 


crystal  oscillator  •  MC-43S  UP/DOWN  hand 
mic.  *  MC-60A,  MC^SO,  MC-85  deluxe  base 
Station  mics. «  PCIA  phone  patch  »TL-922A 
linear  amplifier  *  SM-220  station  monitor 
•  8S-8  pan  display  *  SW-200A  and  SW-2000 
SWR  and  power  meters  •  IF-232C/IF-10B 
computer  interface 
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Numbers  on  your  Feedback  card 


EDITED  BY  BRYAN  HASTINGS  KA7HY 


VEC  Scandal 


Recent  events  have  blemished  the  VEC 
program,  In  an  unprecedented  action,  the 
FCC  notified  all  Volunteer  Examiner  Coordi- 
nators (VECs)  with  amateur  radio  operator 
testing  teams  in  the  Caribbean  that  it  will  no 
longer  accept  the  services  of  any  accredited 
volunteer  examiner  in  VEC  Testing  Region 
12.  AH  amateur  testing  operations  were  or- 
dered suspended  last  October  amidst  sus* 
pected  licensing  irregularities  in  that  region. 

John  B  Johnson  W3BE.  Chief  of  the  FCC 
Persona*  Radio  Branch,  cancelled  theaccred- 
itation  of  all  Region  12  VEs  "because  of  wide- 
spread irregularities  in  the  VEC  system  in 
Puerto  Rico  . . '  The  action  was  taken  in  ac- 
cordance with  Part  515b  of  the  rules  which 
permit  the  government  to  decline  the  services 
of  volunteer  examiners  certified  by  a  VEC. 

The  FCC  has  been  concerned  with  events 
in  Puerto  Rico  for  a  long  time.  Ray  Kowalski, 
Chief  of  the  Special  Services  Division,  cited  at 
the  1986  Conference  of  VECs  in  Washington, 
DC  in  August  that  pass  rates  in  Region  1 2  are 
abnormally  high.  While  the  total  number  of 
individual  US  amateur  radio  operators  in- 
creased by  less  than  3Va%  since  January 
1986.  the  Puerto  Rican  amateur  census  dur- 
ing the  same  period  is  up  nearly  50%. 

On  October  5,  1967,  the  FCC  asked  all  re- 
gion 12  VECs  to  determine  if  previously  ap- 
proved examiners  should  be  reaccredited. 
"Those  VEs  whose  performance  is  suspect 
should  be  dropped  from  accreditation , .  ,  only 
those  VEs  in  whose  integrity  you  have  abso- 
lute confidence"  should  be  accredited,  John- 
ston said. 

Both  the  ARRL  and  the  W5YI  VEC  pro- 
grams  notified  every  VE  in  Puerto  Rico  of  their 
separation  from  the  program. 

The  FCC  has  active  ongoing  investigations 
concerning  suspected  fraudulently-held  VEC 
system  lest  sessions  in  Puerto  Rico.  The  Ex- 
tra-Class VEs  could  face  license  revocation 
proceedings.  There  are  several  involved. 

The  Novice  lest  program  in  VEC  Region  12 
is  unaffected,  however.  They  are  tested  under 
a  completely  separate  program. 

Canada-DA-DA! 


The  Canadian  Federal  Department  of  Com- 
munications announced  the  signing  of  an 
amateur  third-party  and  reciprocal  operating 
agreement  between  Canada  and  the  USSR. 
This  historic  agreement  became  effective  on 
November  1f  1987,  and  will  be  in  existence 
until  after  the  conclusion  of  the  expedition 
next  year: 

The  "Polar  Bridge"  USSR/Canadian  ski  ex- 
pedition will  cross  the  North  Pole  from  Sever- 
naya  Zemlya  to  Cape  Columbia  on  Ellesmere 
Island  beginning  in  February  1988. 


Guy  Roy,  a  Radio  Inspector  for  the  DOC  in 
Ottawa,  stressed  that  this  agreement  applies 
only  to  the  polar  trekkers  and  the  people  au- 
thorized to  contact  them. 

PRB-1  Challenge 


In  1985,  Boulder  County  Amateurs  be- 
lieved they  had  won  a  major  victory  in  the 
battle  for  effective  antennas  when  the  county 

specifically  exempted  Amateur  installations 
from  the  definition  of  a  "telecommunications 
element"  under  the  Boulder  County  Compre- 
hensive Plan.  The  Plan  even  states  that  'Am- 
ateur antenna  installations  shall  be  exempt 
from  height  restrictions/' 

Boulder  County  hams  Doc  Evans  NQ0I  and 
Tim  Holzheimer  NSDIY,  applied  for  building 
permits  to  erect  125-foot  antennas  in  a  rural 
residential  subdivision  of  Boulder  County  ear- 
ly last  year.  Because  their  towers  would  be 
base-fed,  their  entire  installations  can  proper- 
ly be  termed  antennas,  and  so  fall  completely 
within  the  no-height  restriction  definition  given 
in  the  Plan  above.  Therefore,  they  didn't  be- 
lieve they  needed  to  apply  for  a  variance  to  the 
County  Zoning  Resolution— derived  directly 
from  Ihe  Plan— which  limits  the  height  of 
structures  in  the  County  to  35  feet. 

Robert  Hetmick,  the  County  Zoning  Admin- 
istrator, saw  matters  differently.  Even  though 
the  towers  themselves  were  also  active  anten- 
na elements,  he  deemed  them  structures  (all 
installations  which  are  not  amateur  antennas), 
and  so  are  limited  to  35  feet.  He  also  stated 
that  PRB-1  did  not  apply  in  this  case,  since  he 
interpreted  PRB-1  as  meaning  that  "local  gov- 
ernments cannot  prohibit  amateur  activity,  but 
that  they  are  free  to  impede  amateur  activi- 
ties." 

Local  hams  are  taking  this  issue  to  the  Fed- 
eral District  Court.  If  a  case  like  this  is  allowed 
to  stand,  it  will  set  a  dangerous  precedent  to 
all  other  local  governments  in  the  country.  The 
Boulder  Antenna  Fund  desparateiy  needs 
money  to  take  this  clear-cut  case  to  court. 
They  have  about  $7,000,  but  they  need  at 
least  $15,000  to  retain  the  required  legal  fees. 
Please  send  donations  to: 
Boulder  Antenna  Fund 
c/o  Barbara  McClure  N0BWS 
5338  Spotted  Horse  Trail 
Boulder  CO  80301 
(303)530-1872 

EME  Records 


Early  reports  suggest  a  number  of  signifi- 
cant records  were  established  during  the 
EME  weekend  of  October  T7.  In  one  of  Ihe 
highlights  of  the  event,  a  group  of  amateurs 
operated  the  140-foot  polar  mount  dish  at  the 
National  Radio  Astronomy  Observatory  at 
Greenbank,  West  Virginia.  There  may  be  a 


new  world  record  for  13cm  DX.  According  to 
ZL1AOX,  2L2AQE  in  Wellington  worked 
Greenbank  via  the  moon  using  5  to  6  Watts 
and  a  4-meter  dish.  A  10-GHz  link  between 
Greenbank  and  Italy  was  also  to  be  attempted . 

Phantom  Phones 


"Phantom  dialing"  in  some  cordless  tele- 
phones is  playing  havoc  wrth  the  phone  sys- 
tem nationwide  Emergency  services  in  sever- 
al localities  have  now  documented  the 
self-dialing  antics  of  wayward  cordless 
phones.  Santa  Clara  County,  California  has 
been  logging  30  or  more  of  these  phantom 
calls  a  month  for  some  time,  and  a  suburban 
Chicago  emergency  switchboard  director  said 
that  his  operation  receives  about  a  dozen  of 
these  calls  every  30  days.  In  most  cases,  the 
phones  seem  to  dial  simple  numbers,  such  as 
41 1  information,  61 1  telephone  repair,  or  91 1 
emergency  services.  There  are  documented 
cases,  however,  of  cordless  phones  self-dial- 
ing long-distance,  and  even  international 
numbers,  much  to  the  surprise  and  chagrin  of 
their  owners  when  they  receive  their  monthly 
telephone  bills! 

A  spokesman  in  the  cordless  phone  indus- 
try said  that  they  know  no  exact  cause  for  this 
phenomenon,  but  weak  batteries  and  interfer- 
ence from  other  sources  are  distinct  possibili- 
ties. Keep  this  in  mind  the  next  rime  you  get  a 
calt  with  silence  at  the  other  end  of  the  line! 

Sahara  Stmt 

The  fall  DXpedition  to  the  Western  Sahara 

was  both  an  operational  and  political  success, 
according  to  DXpeditioners  OH2BN  and 
OH26U.  The  Lynx  Group  DXpedition  reports 
over  11.800  OSOs  during  their  stint  as 
S0R  ASD.  This  includes  900  contacts  to  Japan 
alone'  The  initial  operation  concentrated  on 
20-meter  SSB,  which  then  moved  for  a  spell  to 
other  bands,  including  160  meters.  Due  to  a 
limited  power  supply,  and  other  training  and 
social  commitments,  24-hour/day  operation 
wasn't  possible.  Mr.  Namrna,  the  Director  of 
Telecommunications  for  the  Western  Sahara, 
proved  a  very  pleasant  surprise.  He  surprised 
everyone  with  his  natural  talent  for  on-air  oper- 
ation. Namma  is  fluent  in  Arabic,  French  and 
Spanish,  and  knows  enough  English  to  han- 
dle a  OSO.  It's  reported  that  he  will  soon  be  on 
the  air  as  S01A,  to  help  keep  amateur  radio 
alive  in  the  region. 


Credits 


Thanks  for  this  month's  news  items  go  to 

Westtink,  W5YI  Report,  CRRL,  AMSAT,  and 
the  Boulder  Antenna  Fund  Committee.  Keep 
your  news  items  rolling  in! 
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Ultimaffl  Affordable  HT ! 


TH-205AT 

Affordable  5-watt  hand-held 

transceiver.  Ultimate  Affordability ! 

It's  here  now!  The  affordable, 
"Kenwood  Quality"1  hand-held  trans- 
ceiver. Standard  features  include 
a  large,  easy-to-read  LCD  display, 
wide-range  power  requirements 
(operates  on  7.2  VDC-16  VDC), 
3-channel  memory,  built-in 
battery  saver  circuit,  and,  when 
operated  on  12  VDC,  a  robust 
five  watts  of  power!  The  die- 
cast  metal  rear  panel/heat  sink 
assures  cool,  reliable  operation. 
Receiver  frequency  coverage 
from  141-163  MHz  is  also 
standard— you  can  even  listen 
to  the  "'weather  channels"  at 
162.40  or  162.55  MHz! 

•  Monitor  switch— to  check  fre- 
quency when  PL  encode/ 
decode  switch  is  on, 

•  Extended  frequency  coverage 
for  certain  MARS  and  CAP 
operations. 

•  3  memory  channels  store  fre- 
quency and  offset.  And  so  easy 
to  use!  Simply  press  the 
memory  channel  number  to 
recall  your  favorite  channels' 

•  Night  light,  offset/reverse. 


16-key  DTMF  pad  for  repeater 
autopatch  is  standard. 


•  12  VDC  input  terminal —allows 
direct  mobile  or  external 
power  supply  operation. 
When  12  VDC  is  applied, 
power  output  increases  to 
5  watts! 
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NEW!  Twist-Lok  Positive-Connect" 
battery  case,  A  wide  range  of  quick  - 
change  commercral  duty  battery 
packs  are  available. 


Complete  service  manuals  are  QvadablB  fot  .in  HenwooQ  transceivers  and  most  accessories, 
Specifications  and  or  fee  5  ore  subject  lo  change  withou!  '  ohhg&uon. 


Heavy-duty  final  amplifier  and  heat 
sink.  The  die-cast  rear  panel  assures 
reliable  operation.  With  the  optional 
12-volt  PEM  battery  pack,  the  TH-205AT 
provides  5  W  output.  The  standard 
84  volt  PB-2  provides  2.5  W  output. 
(500  mW  low  power), 

Large,  easy-to-read  LCD  display. 
Frequency,  offset,  memory  channel, 
TXH  RX.  and  battery  indicator 

Frequency  UP/DOWN  keys.  Used  to 
select  frequency  or  scanning  direction. 

Scan  function 

Automatic  battery  saver  circuit  extends 
battery  life.  No  buttons  to  push! 

Supplied  accessories  include:  Rubber 
flex  antenna,  belt  hook,  8.4  V,  500  mAH 
NiCd  battery  pack,  wall  charger. 


Optional  Accessories: 

1J  PB-1 12  V  800  mAH  NiOd  ball,  pack  (5  W  out- 
put 2}  PB-2  &4  V  500  mAH  NiCd  batt  pack  (2,5  W 
output).  3)  PS-3  7  2  V  800  mAH  NiCd  batt  pack 
(lb  W  output)  A\  PB-4  12  V  I6O0  mAH  NCti  ban 
pat  -     6  W  output)  SJ  BT-5  aa  manganesetelkaline 
battery  case.  6)  BC-7  Rapid  charger  for  PB-1,  2,  3. 
Of  4  7)  BC-8  Compact  battery  charger 
8)  SMC-30  Speaker  microphone.  »fSC-12>  SC-13 
Soft  cases.  10)  RA-3,  RA-5  Telescoping  antennas. 
11)  RA-8B  StubbyDuk  antenna  •  TSU-3  CTCSS 
encode/decode  unit  •  VB  2530  2  m,  25  W  RF 
power  booster  *  LH-4,  LH*5  Leather  cases  •  MB-4 
Mobile  brackel  •  BH-5  Swivel  mount  *  PG-2V  DC 
caWe  »  PG-3C  Filtered  agar  lighter  cord. 

KENWOOD 

KENWOOD  U.SA  CORPORATION 

2201 E.  Dominguez  St.,  Long  Beach,  CA  90810 
RO,  Box  22745,  Long  Beach,  CA  90801-5745 


Feedback  *4 


by  Leon  Fletcher  N6HYK 


Taller  than  the  dome  of  the  United 
States  Capitol,  W6GO's  tower  is  the  most 
striking  tool  in  the  DXing  kit  that  won  the 
Golden  Jubilee  DXCC  Award #1. 


Photo  A.  'The  first  time  /  connected  my  new  (158-foot)  tower  to  this  nv  mul  sent  a  CQt 
Europeans  didn  V  stop  calling  me  until  the  hand  went  out  late  that  night.  * '  savs  Jav  O  'Brien 
W6GO, 


In  the  first  2  days  and  42  minutes  of  1987, 
_  Jay  O'Brien  W6GO  of  Rio  Linda  C  A, 
worked  100  DXCC  countries— an  achieve- 
ment that  brought  him  an  impressive  trophy, 
enthusiastic  acclaim  by  many  fellow  DXers, 
and  the  awe  of  countless  tenderfooted  DXers 
like  myself,  How  could  he  have  worked  so 
many  countries  so  quickly? 

Many  hams  operate  tor  weeks,  sometimes 
months,  even  years  to  contact  that  many 
countries.  If  there  had  been  a  worldwide  DX 
contest  on  the  air/then  working  100  countries 
in  just  over  two  days  would  not  have  been  too 
difficult— but  there  were  no  such  e%rents. 

Clearly  there  is  a  lesson  to  learn  from  Jay: 
If  the  rest  of  us  knew  how  he  works  on  the  air, 
then  we  should  be  able  to  improve  our  operat- 
ing skills,  make  better  use  ol  our  gear  and  our 
lime,  and  thereby  increase  the  number  of  DX 
stations  we  work. 

In  get  such  inside  information.  I  spent 


several  hours  with  Jay  in  his  shack.  I  watched 
him  operate,  studied  his  logs,  drooled  over 
his  gear,  asked  him  about  techniques 
which  might  make  me — make  all  of  us— bet- 
ter operators.  What  I  learned  may  welt  sur- 
prise you. 

Go  for  the  Gold 

To  fully  appreciate  what  can  be  learned 
from  Jay,  we  should  start  by  looking  at  his 
achievement.  His  motivation  was,  of  course, 
to  earn  the  DXCC  Golden  Jubilee  Award,  jn 
attractive  certificate  offered  by  the  ARRL  to 
all  hams  who  worked  100  of  the  DXCC  coun- 
tries during  1987, 

"My  goal  was  to  work  100  countries  in  48 
hours/  Jay  said.  "Since  the  affair  started 
late  on  a  Thursday  afternoon  in  California,  I 
figured  I  had  to  have  my  paperwork  in  Ihe 
mail  on  Saturday,  so  it  could  be  delivered  to 
the  League  headquarters  in  Connecticut  on 


Monday.  If  it  got  there  later  than  that.  I'd 
probably  not  be  among  the  first ,  * ' 

According  to  The  DX  Bulletin ,  Jay  was 
first.  In  recognition  of  his  skills,  thatpublica- 
tion  presented  him  with  a  special  trophy— a 
four-inch*  gold-colored,  metal  figure  in  the 
shape  of  a  number  [. 

Jay  is  proud  of  that  award,  but  he  wonders. 
*A  couple  of  other  hamst  maybe  more,  I've 
been  told,  may  have  done  it  faster.  But  appar- 
ently 1  was  the  first  to  do  it  and  get  the  paper- 
work in,"' 

According  to  the  ARRL  itself— which  dat- 
ed its  certificates  but  did  not  number  them,  or 
note  the  length  of  time  required  to  work  100 
countries— four  DXers  wrcre  awarded  the 
same  day,  January  5.  They  are  AA2Z,  Mark 
Wilson  of  East  Hampton  CT;   KIMIVi, 


f 


Photo  B.  Although  taller  than  a  14-story 
building,  W6GO*s  tower  appears  shorter  be- 
came of  the  limit  at  ions  of  photography  and 
the  absence  of  other  structures  for  compart* 
son. 
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William  Poellmmitz,  Farmington  MA; 
K6AAW,  Larry  Murdoch,  Red  Bluff  CA: 
and  Jay. 

Of  the  100  countries  Jay  contacted,  48 
were  worked  by  CW.  52  by  phone.  Forty- 
nine  countries  were  worked  on  20  meters,  32 
on  40,  12  on  80,  and  7  on  15.  All  told,  he 
made  233  contacts. 

"The  best*  of  those  contacts,  Jay  says, 
were  BY  (China).  9Q  (Zaire),  BV  (Taiwan  i. 
C2  (Nauru),  H4  (Solomon  Island).  3D6 
(Swaziland h  ZD7  (St.  Helena),  and  3D2  (Fi- 
ji). Thai  last  one.  Jay's  log  notes,  was  *#8-9 
Watts ,  Honda  Accord  parked .  * ' 

Jay  began  his  run  for  100  countries  at  0000 
UTC  January  I,  and  contacted  38  countries 
by  the  lime  the  bands  closed  around  0900 
UTC  (2  AM  local  time).  After  about  5  hours 
of  sleep,  he  was  back  at  his  rig  at  1407  UTC 
(just  after  7  AM  local)  and  operated  until 
1036  UTC  (3:36  the  next  morning);  after  that 
stretch  of  about  20,5  hours  he'd  contacted  8? 
countries.  Then  he  took  another  5  hours  rest, 
returned  to  the  air  at  1554  UTC  (just  before  9 
AM  local)  and  at  0O42  UTC  (5:42  that  after- 
noon), worked  PA3DKU  (Netherlands)  to 
complete  his  100  contacts. 

In  working  those  countries,  he  used  a 
varied  array  of  what  might  well  be  called 
tools.  As  wc  look  at  them,  you  might  consider 
each  as  a  checkpoint  for  possibilities  to  up- 
grade your  own  QSOing. 

The  Toob 

Tower:  This  is  the  most  striking  tool  in  Jay*s 
DXing  kit,  The  tower  is  158  feet  high.  View- 
ing such  a  height  from 
the  ground,  it  is  difficult 
to  comprehend  the  lofti- 
ness of  lhat  tower.  Near- 
by are  several  trees  ap- 
proximately 30  feet  high, 
but  they  are  far  too  short 
to  make  meaningful 
comparisons.  As  I 
looked  upward  from  a 
short  distance  away  from 
the  tower,  the  linear 
loaded  80-meter  dipolc. 
mounted  1 53  feet  up  the 
tower,  looked  more  like 
a  toothpick  than  a  90-foot 
element. 

But  the  lower  is  taller 
than  a  14-story  building; 
taller  than  the  dome  of 
the  Untied  States,  Capi- 
tol; taller  than  the  Statue 
of  Liberty. 

At  the  72-foot  level  of 
the  tower  there  is  a  rotat- 
ing joint,  thus,  the  top  86 
feet  of  the  tower  can  be  turned.  The  structure 
is  mounted  on  a  cubic  meter  of  concrete.  The 
four  sets  of  guys— at  42.  72,  106,  and  127 
feet— are  anchored  in  three  cubic  meters  of 
concrete,  set  130  feet  from  the  base. 

The  tower  and  antennas  were  set  in  place 
by  a  helicopter  in  just  a  little  more  than 
three  hours  It  took  longer  than  that  to 
edit  our  videotaped  recording  of  the  entire 
operation."  says  K6HHD,  Jan  O'Brien. 
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Photo  C.  W6GQ  points  to  his  Golden  Jubilee 
certificate  dated  on  first  day  nfthe  award. 

Jay's  wife  and  another  prominent  DXcr, 

The  structure  is  located  close  to  the  center 
of  a  10-acre  spread.  The  coaxial  cables  from 
the  antennas  to  the  shack  run  just  under  500 
feet,  "That's  not  really  too  much  of  a  run/ 
Jay  says,  "What  little  is  lost  is  more  than 
made  up  by  what's  gained  from  the  height/ 
Antennas:  In  addition  to  the  80-meter  dipolc, 
the  tower  supports  a40-metcr,  four-element 
yagi  at  the  147  foot  elevation;  a  20-meter. 
six-element  yagi  at  140  feet:  a  KT34XA  trib- 
ander  at  106  feet;  and  a  160-meter  half  slop- 


Photo  D,  Jay  holds  the  gold-corned  '  *#/ '  *  trophy  presented  to  him  by  The  DX  Bulletin 
attesting  to  his  working  100  count  ties  in  2  days,  42  minutes. 

er,  which  is  fed  at  the  75-foot  level,  just 
below  the  rotator. 

Tiie  Shack:  Compared  with  whatever  might 
be  the  typical  ham  shack,  Jay  \s  is  a  mansion— 
in  size,  equipment,  furniture,  and  layout,  The 
actual  operating  position  is  relatively  modest: 
about  an  8-foot  custom-made  table  and 
shelves  with  white  Formica-type  tops,  on 
which  sits  an  impressive  array  of  gear.  But 
the  station  is  less  than  ten  percent  of  an  en- 


tire. ,  .well,  arena  devoted  to  ham- related 

activities. 

They  take  place  throughout  most  of  a  dou- 
ble-sized living  room,  dining  area,  and  two 
reception  foyers.  Spread  out  on  tables  which 
are  along  ihc  walls  of  the  rooms  are  three 
computers  a  dot-matrix  primer,  a  laser  print- 
er, three  daisy- wheel  printers,  a  specially-de- 
signed printer  for  mailing  labels,  modems, 
and  much  more— with  a  maze  of  cables  and 
switches  so  all  can  interconnect  in  anv  eornbi- 
nation. 

To  work— or  to  contemplate— ail  this 
equipment,  and  to  accommodate  guests, 
there  are  enough  luxurious  sofas,  stuffed 
chairs,  reclincrs,  and  such  (with  a  charming 
wood-stove  set  in  the  middle  of  the  layout)  to 
seemingly  equip  a  modest  furniture  store. 
Clearly,  the  O'Briens  enjoy  combining  ham- 
ming with  living  well. 

Gear:  To  work  the  world.  Jay  uses  two 
transceivers;  ICONTs  751  and  730.  Adjacent 
is  an  imposing  mass  of  equipment:  to  select 
antennas  and  rotate  the  tower,  to  determine 
beam  headings,  to  monitor  signals— plus  far 
more  gear  that  I  felt  motivated  to  list  or  to 
question. 

One  of  the  key  elements  m  Jay's  successful 
operating  is  an  amplifier,  an  Alpha  76PA, 
1 ,500  Watts  output.  It's  a  key  unit  because  of 
his  interesting— offbeat— attitude  toward  us- 
ing amplifiers,  He  says,  "I  know  a  lot  of 
hams— maybe  most  hams  su\  amplifiers 
add  to  i merle rence  on  the  bands.  I  don't  think 
that's  true,  If  1  operate  1 ,000  Watts,  I'll  usu- 
ally make  just  one  call  and  have  my  contact.  If 

you  operate   at    100 
Walts,  you  often  have  to 
call  up  to  ten  times  to 
make  your  contact,  and 
those  extra  calls  produce 
morcQRM/' 
Listening;  Of  course 
you've  read  and  heard  of 
the  value  of  this  basic 
tool  in  virtually  every 
manual,  handbook,  tip- 
sheet,  guide,  course,  fo- 
rum, whatever,  con- 
cerned with  operating 
skills.  But  apparently  Jay 
was  born  with-or  has  de- 
veloped-especially  alert 
and  sensitive  ears.  Dur- 
ing one  animated  discus- 
sion amongst  him,  his 
wife,  and  1,  he  heard  a 
2 -meter  call  for  his  wife 
when  neither  she  nor  I 
had  heard  anything  at  all 
on  the  air.  Later,  when 
checking  the  bands  to 
demonstrate  his  gear to  me,  he'd  barely  pause 
on  a  station,  yet  he'd  hear  the  station's  call 
completely,  correctly,  the  first  time  it  was 
given,  even  calls  down  around  2x2. 
Catling  CQ:  "This  is  more  effective  than 
many  hams  realize/  *  according  to  Jay.  "If  no 
one  called,  no  one  would  make  anv  con- 
tacts/    He  got  most  of  his  100  countries  by 
calling  **CQ'\  He  didn't  have  to  call  repeat- 
edly; pile-ups  would  often  develop  quickly  as 


Photo  E.  Based  on  logs  such  as  this,  Jay  sent  some  5,000  QSL  curds  during  the  first  half  of  1987 
atone. 


his  strong,  clear  signal  attracted,  at  times, 
more  stations  than  is  ideal  for  quick  and  easy 
reading.  Then  heTd  move  off,  sometimes 
changing  both  band  and  mode. 

It's  also  wise  to  call  CQ  every  now  and  then 
on  a  band  that  doesn't  seem  open — where 
there  are  no  signals  to  be  heard,  or  very  few. 
Especially  on  iO  meters— that's  opening 
more  and  more  these  days,  and  it's  also  open 
a  lot  more  often  than  many  hams  realize;  they 
just  donvt  send  out  CQs  to  find  out." 


*hts"  and  "my"  signals  reports,  frequency, 
and  name  of  the  hams  he  works.  For  this 
chase  of  100  countries,  he  entered  an  extra 
notation:  a  number  in  a  circle  to  indicate  how 
many  countries  he'd  worked. 

Watching  Jay  away  from  his  operating  po- 
sition also  reveals  his  efficiency.  As  soon  as 
he  cued  up  the  40-minute  videotape  of  the 
raising  of  his  tower,  so  I  could  view  the 
event,  he  immediately  moved  to  a  computer 
to  work  without  interruption  until  Yd  finished 


has  worked  320  countries,  all  confirmed  ex- 
cept VU4  (Andaman  and  Nicobar  Islands). 
He  is  on  the  DX  Honor  Roll  at  the  308  level. 

Above  his  gear  is  a  display  of  17  plaques, 
including  5-band  WAZ  and  5-band  DXCC, 
1983  DXer  of  the  Year  of  the  Northern  Cali- 
fornia DX  Club,  and  a  variety  of  honors  for 
his  frequent  entries  in  contests. 

His  related  experience  includes  30  years 
with  Pacific  Bell  (Telephone),  from  which  he 
retired  a  few  years  ago  as  a  project  manager. 
He  continues  to  work  occasionally  as  a  con- 
sultant in  the  project  management  field,  RFL 
computer  problems,  and  other  communica- 
tions-related fields. 

Jay's  experience  has  also  helped  to  build 
his  apparent  concern  for  people.  Despite  his 
eagerness  to  work  100  stations  as  fast  as  he 
could,  he  still  took  time  to  log  the  names  of 
his  contacts.  He  also  took  time  to  note  some 
interesting  bits  of  information:  4  Just  about  to 
graduate  from  high  school,*  'Near  Paris/ 
"Gold  Coast  city/'  "Boy  Scout/'  and  such. 

An  unknown  wordsmith  said,  kThc  dif- 
ference between  men  and  boys  is  the  price 
of  their  toys/'  Jay  is  one  man  with  expen- 
sive toys— but  he  plays  with  them  very 
well  indeed.  A  great  many  hams  can  learn 
much -improve  their  DXing-by  following  his 
lead 


Leon  Fletcher  N6HYK  lives  at  274  Webster 
Drive  in  Ben  Lomond  CA  9S005.  He  is  a 
prolific  author  of  hooks  and  articles  as  well  as 
professor  emeritus  of  speech  at  Monterey 
Peninsula  College. 


7  watched  him  operate, 

studied  his  togs, 
drooted  over  his  gear. " 


Persistence  with  Flexibility .  One  application 
of  this  tool  is  Jay's  staying  on  a  frequency 
when  it  is  productive— bringing  in  new  coun- 
tries— but  moving  at  a  timely  moment  to  an- 
other frequency,  even  another  mode. 

His  log  shows  that  during  the  first  morning 
he  sent  a  CW  "CQ"  on  14,0)7.3,  made  16 
contacts,  picked  up  five  new  countries  (num- 
bered 46  through  50)  in  37  minutes.  But  dur- 
ing the  last  15  minutes  no  new  countries  were 
worked,  so  he  shifted  to  15  meters  phone  and 
contacted  6  additional  countries  in  the  next 
hour.  Later,  in  one  2-hour  period  on  20  me- 
ters, he  worked  9  countries,  but  added  only  2 
new  ones,  so  he  shifted  to  15  meters  and  in 
just  over  an  hour-and-a-half  made  a  run  of  9 
new  countries  (numbered  62  through  70) 
when  new  ones  for  his  list  were  becoming 
scarce. 

Efficiency:  Watching  Jay  operate,  you'll  no- 
tice there  *s  very  little  wasted  motion,  effort. 
or  time.  He  logs  in  standard  6^x9"  secre- 
tary's shorthand  notebooks,  the  ones  with 
green  pages  and  a  spiral  ring  at  the  top.  His 
entries  are  neat,  easily  readable,  written  in 
six  columns,  un lined  yet  straight  as  marching 
soldiers.  He  logs  in  this  order:  time,  call. 


viewing  the  tape.  Then,  as  we  walked  outside 
to  talk  about  his  tower,  he  moved  a  couple  of 
lawn  sprinklers  without  breaking  the  story  he 
was  telling.  When  I  drove  away  from  our 
visit,  I  glanced  back  and  saw  that  before  I'd 
left  his  property  he  was  already  at  watering 
another  plot. 

Another  sign  of  his  efficiency:  he  sends  his 
QSLs  to  ail  DX  stations  soon  after  he  works 
them,  rather  than  waiting  to  receive  cards 
from  them.  *Tvc  found  that  saves  me  a  lot  of 
time  and  effort.  By  sending  cards  to  every- 
one.  when  I  get  a  stack  of  cards  in  the  mail.  1 
don't  have  to  bother  to  look  up  in  my  log  the 
details  of  the  contact.  Also,  it  helps  satisfy  the 
demand  for  California  QSLs  for  those  over- 
seas DXers  who  are  chasing  the  awards  of- 
fered by  the  California  DX  clubs." 

His  QSLing  is  made  easier  by  the  QSL 
Manager  List  he  and  his  wife  publish  month- 
ly. It  is  a  computerized  listing  of  more  than 
5t000  QSL  managers.  Many  hams  consider  it 
the  most  accurate  source  available  on  where 
to  send  your  cards— you  can  get  con  Urina- 
tions from  DX  stations  considerably  faster 
than  by  going  through  bureaus. 
Experience:  Jay  began  hamming  in  1949.  He 


Tills  tower,  taller  than  the  Statue  of  Liberty, 
required  a  helicopter  to  lift  the  top  2  J -foot 
section  into  place. 
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Brian  D.  Smith  KA90IH 


Number  5  on  your  Feedback  card 


Fostering  Goodwill 

and  Great  DX 


W87PAX  operations  at  the  Pan  American  Games 


In  early  August  of  '87.  I  embarked  on  a 
solo  DXpedition  to  the  land  of  the 
world's  rarest  prefix.  Starting  on  the  west 
side  of  Indianapolis,  1  spent  a  solid  half-hour 
navigating  my  1972  Pontiac  across  concrete 
trails  that  pierced  the  heart  of  the  city.  At 
length  I  wound  my  way  to  an  eastside  neigh- 
borhood, onto  a  short  side  street  and  into  a 
grassy  field,  where  I  abandoned  the  vehicle; 
the  rest  of  my  journey  would  have  to  be 
covered  on  foot. 

Alone  and  unarmed,  I  trudged  through 
grass  and  gravel  for  what  seemed  like  min- 
utes until— there  it  was!  Rising  up  in  front 
of  me  was  my  destination— a  five-room, 
white  building  surrounded  by  several  lofty 
antennas. 

Yes,  it's  true:  For  23  days  in  August,  this 
tiny  spot  in  the  middle  of  W9-land  was,  liter- 
ally and  figurative! 
the  home  of  the 
world's  rarest  pre- 
fix—also  known  as 
special-event  station 
W87PAX. 

This  opera l ton. 
with  which  I  am 
proud  to  have  been 
associated,  began  as 
an  organized  effort  to 
commemorate  the 
Tenth  Pan  American 
Games  in  Indiana- 
polis, But  by  the  end 
of  its  meteoric  life,  it 
had,  in  the  opinion  of 
manv,  blossomed  in- 
to  the  most  successful 
special-event  opera- 
tion of  all  time. 

That's  a  bold  state- 
ment, of  course.  But 
W87PAX  racked  up 
some  pretty  bold 
statistics. 

Operating  almost 


ut  was  in  the 

Magic  Kingdom  of 

DX  Disneyland." 


nonstop  from  August  I  to  23,  the  station 
logged  more  than  23, OCX)  QSOs  in  139  coun- 
tries. Our  44-member  crew  placed  up  to  nine 
transmitters  in  simultaneous  operation,  used 
six  modes  (including  A  TV)  and  conducted 
QSOs  on  13  frequency  bands  between  160 
meters  and  1296  MHz. 

As  a  result,  we  are  claiming  nine  all-time 
records  for  a  special -event  station. 

But  numbers  alone  don't  tell  the  whole 
story.  Our  totals  notwithstanding,  we  never 


Photo  A.  Trie  main  operating  station  at  WH7PAX,  which  amassed  13,632  QSOs  on  20  meters. 


intended  to  mount  an  operation  based  solely 
on  the  ledger  sheet. 

Naturally,  we  savored  the  ever-rising  QSO 
count  and  the  smorgasboard  of  scarce  DX 
that,  for  once  in  our  lives,  was  chasing  us. 
But  believe  it  or  not,  our  bottom  line  was 
simply  to  have  fun. 

In  the  process,  of  course,  we  generated 
excitement  in  the  world  radio  community, 
attracted  national  and  international  news 
coverage  of  ham  radio  and  spread  goodwill 
from  the  city  of  Indianapolis  across  the 
entire  world. 

There  were  other  highlights,  too,  We  re- 
ceived and  delivered  about  300  messages  to 
and  from  Pan  Am  personnel.  We  helped 
arrange  a  third-party  agreement  between 
Washington,  DC,  and  the  island  of  Aruba, 
And  above  it  all,  we  had  the  time  of  our  lives 

on  the  airwaves. 

So  much  for  sum- 
maries. A  story  of 
this  magnitude  is 
properly  told  in  se- 
quence, so  let  us  turn 
back  the  logbooks 
and  return  to  the  very 
origin  of  W87PAX... 


The  Wav  We  Were 

Our  tale  begins  a 
few  years  ago  in  a 
continent  far,  far 

away.  It  helps  to 
know  that  Santiago, 
Chile,  originally 
owned  the  right  to 
stage  the  1987  Pan 
Am  Games,  a  multis- 
port  event  for  athletes 
in  the  Western  Hemi- 
sphere. But  political 
unrest  and  a  Lack  of 
funding  prompted  the 
Chileans  to  relinquish 
the  Games  in   1983, 
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Next  in  line  was  Ecuador,  bui  in  November 
1984,  that  nation  bowed  out,  too. 

With  time  growing  short,  the  Pan  Ameri- 
can Sports  Organization  (PASO)  met  in  Mex- 
ico City  to  select  a  new  host.  Havana,  Cuba, 
and  Indianapolis  were  the  only  bidders;  both 
came  out  winners.  PASO  awarded  Indiana- 
polis the  1987  Games  and  Havana  1991 
Games. 

Meanwhile,  back  in  the  Hoosier  capital, 
ham  radio  operator  Kurt  Pauker,  KT9M, 
heard  the  news  and  saw  an  opportunity. 
Pauker  believed  that  the  Games,  which  are 
second  in  scope  only  to  the  Olympics,  de- 
served a  special -event  station  of  the  same 
magnitude. 

He  wasted  no  time  in  buttonholing  the  local 
Pan  Am  Committee,  PAX/I  (Pan  American 
X— Roman  numeral  for  10— Indianapolis). 

'He  said  that  we've  just  got  to  do  a  big 
station/  recalls  Mike  KossT  W9SU,  who 
furnished  the  shack  for  W87PAX,  "He  went 
to  the  committee  and  told  them  he  had  every- 
thing organized,  that  he'd  gotten  a  bunch  of 
guys  and  a  station. 

*  Actually,  he  hadn't  told  anvbod\ ."  says 
Koss,  **But  the  Pan  Am  Committee  said  go 
ahead.  So  he  called  me.  "Guess  what  we're 
going  to  do?  We're  going  to  do  it  from  your 
place/  he  said." 

The  first  step  was  to  obtain  an  appropriate 
call.  'The  FCC  would  not  authorize  us  a 
special  license  per  se/'  says  Koss,  "but  they 
were  willing  to  consider  modifying  an  exist- 
ing callsign." 

They  search  the  Cailbook  for  the  right 
combination.  Since  the  station  would  be  in 
Indianapolis,  their  goal  was  to  borrow  a  9ih 
Area  callsign  with  PA  in  the  suffix. 

Surprisingly,  the  first  couple  of  amateurs 
they  contacted  turned  them  down.  Organizer 
Mike  Head  WB9ZQE  then  contacted 
W9PAX,  Gordon  Miller,  an  Advanced  Class 
operator  from  Wisconsin  Rapids.  Wisconsin. 

*  We  called  him  on  the  phone/*  says  Koss* 
'He  was  quite  enthusiastic  about  it.  I  think  he 

was  kind  of  honored,** 

With  the  W9PAX  call  in  hand,  they  went 
for  broke.  Undoubtedly,  a  special,  FCC-ap- 
proved callsign  would  add  zeros  to  the  Q5G 
total,  But  the  Feds  hadn't  done  that  number 
since  the  1984  Olympics. 

Twice,  the  organizers  petitioned  the  FCC 
for  permission  to  modify  the  call  to 
W87PAX.Twi.cc  the  FCC  said,  no.  "We  still 
didn't  want  to  give  up  on  it,"  says  Koss,  i4So 
we  contacted  them  by  telephone.  After  care- 
ful exptantion  and  negotiation  with  commis- 
sion officials,  they  were  willing  to  make  the 
exception/' 

The  official  word  arrived  in  a  telegram 
from  Michael  Fitch,  chief  of  the  FCC's  Pri- 
vate Radio  Bureau.  Fitch  noted  that  the  ap- 
proval of  one  petition  'tends  to  result  in  a 
proliferation  of  such  requests. M 

"However.'  he  added,  "due  to  the  inter- 
national nature  of  the  Games,  the  participa- 
tion of  athletes  from  virtually  the  entire  West- 
ern Hemisphere  and  the  predicted  large 
number  of  spectators,  we  believe  that  a 
waiver  of  the  callsign  requirements  is  in  the 
public  interest  and  therefore  warranted. " 


Photo  B.  After  their  successful  effort  ended,  many  of  the  44  operators  of  W87P AX  assembled  for 
this  *  'team  picture.  "Note  the  lofty  antenna  in  the  background. 


Photo  C  W87PAX operators  Chuck  Mitchell  WB9NWF  (at  left),  and  Brian  D.  Smith  KA90IH 
(the  author  of  this  article) ,  sit  at  the  main  operating  station. 


(A  discouraging  note  to  all  special-event 
organizers  who  would  folJow  in  our  foot- 
steps: Don't  court  on  it,  Before  you  flood  the 
FCC  with  similar  requests,  remember  thai 
the  Pan  Am  Games  involved  38  nations.  The 
sad  truth  is  that  unless  your  event  is  also 
international  in  nature,  chances  of  obtaining 
a  special  call  arc  virtually  nil.) 

W87PAX  organizers  had  publicized  the 
operation  in  amateur  radio  magazines,  but 
they  took  no  chances.  Just  in  case  their  efforts 
fell  through,  all  notices  mentioned  both 
calls— W9PAX  and  W87PAX,  Either  way, 
[he  station  would  operate  from  0001  UTC 
August  1  to  2359  UTC  August  23. 

W9PAX  went  on  a  couple  of  trial  runs  on 
Field  Day  and  in  late  July.  On  the  last  day  of 
July,  less  than  eight  hours  before  air  time. 


Koss  received  the  news  we'd  been  waiting 
for:  temporary  permission  to  use  W87PAX. 
Success  was  assured . 

On  the  Air 

When  word  of  the  special  callsign  arrived, 
"We  immediately  rushed  to  notify  all  the 
operators/*  Koss  says.  They  correctly  antici- 
pated that  all  Hades  would  break  loose  once 
the  first  CQ  from  W87PAX  crackled  across 
the  well-publicized  frequencies. 

Midnight  lolled  in  Greenwich.   **At  that 
point,  we  had  all  six  stations  ready  to  go/ 
says  Koss.  "Like  the  flying  start  at  the  Indi- 
anapolis 500,  at  000 f  UTC.  Kun  yelled. 
'Go!"  and  everybody  jumped  in," 

If  s  a  wonder  the  ether  survived.  "There 
was  a  pileup  on  every  band,  even  on  VHP/ 
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Koss  notes.  Eighty  meters,  40, 
20,  10f  6  and  2.... at  every  slop, 
stations  were  piled  higher  than 
the  F  layer, 

WA2DTN  nailed  down  the 
first  QSO.  Others  rolled  in  like  a 
tidal  wave.  "We  worked  3,000 
stations  the  first  day,  and  5,000 
by  the  end  of  the  weekend/*  Koss 
says,  "There  were  50  straight 
hours  of  pileups;  we  had  over  100 
QSOs  an  hour* 

Tt  was  like  being  DX  without 
leaving  home," 

DX  Dreams 

For  me,  the  dream  is  always 
the  same.  In  reality  I'm  fast 
asleep,  but  in  my  imagination 
Pm  sitting  behind  the  micro- 
phone of  my  home  station,  franti- 
cally trying  to  direct  traffic  as  the 
rarest  DX  on  the  planet  chases 
KA90IH . 

The  BY  I  station— I  SAID, 
PLEASE  STAND  BY!"  The 
1S1,  you're  5  and  9!  Albania, 
you're  next!  *  *  Then  comes  the  in- 
evitable buzz  of  my  alarm  clock. 

But  when  my  turn  came  at 
W87PAX's  20-meter  mike,  the  alarm  clock 
was  silent.  The  dream  was  reaL 

My  seventh  QSO  was  a  3A2  who  fought  his 
way  through  my  pileup.  Later,  in  the  span  of 
40  minutes,  I  worked  a  poker  hand  full  of 
5*$— a  5H3,  a  5L2,  a  5N8.  and  5V2  and  a 
5B4.  There  was  a  VK9,  a  7X2,  a  ZB2...my 
head  was  reeling.  I  was  in  the  Magic  King- 
dom of  DX  Disneyland, 

This  is  the  sort  of  experience  that  gives  one 
incentive  to  lead  a  good  life.  Perhaps  some- 
day, when  1  become  a  silent  key,  St.  Peter 
will  show  me  the  way  to  thai  great  ham  shack 
in  the  sky,  where  all  the  pileups  are  deep  and 
all  the  sunspot  counts  are  above  average. 

Higher  and  Higher 

Despite  generally  disappointing  condi- 
tions* our  QSO  total  reached  1 0,000  after  the 
first  week  and  1 7,000  after  the  second. 

One  of  the  secrets  of  our  success  was  the 
certificates  we  dangled  before  the  eyes  and 
ears  of  our  fellow  hams.  Work  us  once  for  a 
QSL  card,  we  said,  work  us  on  three  bands 
for  a  certificate. 

That  proved  to  be  a  stroke  of  genius.  In- 
stead of  one  QSO  and  goodbye,  stations  were 
trying  for  three.  Some  couldn't  even  stop  at 
that  point.  Tve  worked  you  on  five  bands 
now ." '  one  ham  boasted,  And  so  it  went,  as 
multiple  QSOs  with  W87PAX  became  a 
status  symbol. 

*A  lot  of  this  has  to  do  with  understanding 
low-band  mentality/  says  Koss,  'These 
people  like  certificates,  special  caltsigns, 
fancy  QSL  cards.  That's  the  thing  that  drives 
them  in  the  hobby.  Offer  them  that  and  you 
can't  lose/1 

Meanwhile,  we  accommodated— and  even 
cultivated— the  media's  attention.  We'd  al- 
ready found  ourselves  in  USA  Today  and  on 
local  television,  but  why  give  up  there? 
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Photo  D<  One  of i he  four  towering  antennas  at  the  ham  shack  of  Mike 
Koss  W9SU,  which  was  used  for  the  WR7P AX  operation* 

My  eight  years  as  a  journalist  had  taught 
me  how  to,  and  how  not  to,  write  a  news 
release  that  will  catch  an  editor's  attention. 
So  I  whipped  up  a  punchy  release  that  we 
photocopied  and  sent  to  the  local  media.  That 
prompted  even  more  coverage. 

Meanwhile,  back  in  the  shack,  spirits 
soared,  Wc  manned  the  station  virtually 
around  the  dock,  and  as  word  spread  of  our 
operation,  others  wanted  to  enlist* 

For  example,  after  working  our  station, 
Ron  Weiss  W90FF,  asked  if  we  needed  any 
more  operators,  Sure,  we  said,  come  on 
down.  Weiss  and  a  friend,  Chuck  Mitchell 
WB9NWF,  proved  to  be  dedicated  reinforce* 
merits. 

Besides  instigating  pileups.  we  found  time 
for  public  service.  We  learned  that  message 
from  our  Pan  Am  visitors  were  not  being 
delivered  to  their  home  countries  (chiefly 
South  and  Central  American  nations)  because 
of  a  snafu. 

The  existing  traffic  system,  it  seems,  could 
not  easily  handle  messages  in  Spanish,  With 
our  respectable  array  of  antennas — four  tow- 
ers between  90  and  140  feet— we  figured 
the  shortest  distance  between  two  points 
was  a  straight  Line.  So.  without  prior 
planning,  we  organized  a  daily  Pan  Amer- 
ican net  and  encouraged  check-ins  from 
our  ham  radio  brethren  in  South  Central 
America.  Their  enthusiastic  assistance  en* 
abled  us  to  deliver  dozens  of  messages  in 
short  order. 

Once,  we  found  ourselves  dabbling  in 
international  relations.  Officials  from  the 
island  nation  of  Aniba  had  become  ensnared 
in  bureaucracy  when  they  called  Washing- 
ton, DC,  to  negotiate  a  third-party  traffic 
agreement  for  the  Pan  Am  Games.  The  re- 
quest fi  I  te  red  d  own  to  A  ru  ha  *  s  a  mateu  rs .  w  ho 
heard  our  Pan  Am  commemorative  station  on 


the  air  and  decided  to  give  us  a 

try.  On  behalf  of  Aniba,  we  con- 
tacted the  FCC,  which  in  turn  for- 
warded Aruba's  request  to  the 
State  Department.  A  third -party 
agreement  soon  followed. 

No  mention  of  our  special 
event  would  be  complete  without 
recalling  how  much  confusion 
our  unique  calkign  caused  among 
the  uninitiated.  The  best  line 
came  from  the  Novice  who  insist- 
ed we  were  mistaken  about  our 
call.  "Check  your  license 
again/'  he  told  us.  "It's  probably 
W-B-7PAX/' 

SK  for  W87PAX 

The  swansong  of  W87PAX 
floated  across  the  airwaves  short- 
ly before  the  unrelenting  Latin 
beat  of  Miami  Sound  Machine 
enlivened  the  Games*  closing 
ceremonies.  Our  temporary  li- 
cense was  to  expire  at  2359  UTC 
August  23.  so  in  our  final  hour  we 
activated  every  station,  staging  a 
final  burst  of  comet-like  bril- 
liance before  disappearing 
forever  into  the  haze. 
In  those  waning  moments,  I  found  myself 
CQ-ing  at  the  key  of  our  40-meter  rig. 
Strangely,  QSOs  were  scarce.  At  2355,  I 
answered  the  call  AA4IO  with  a  quick  'k599* 
and  flashed  a  "QRZ7"  But  there  was  no 
response. 

The  Koss  entered  the  room  and  told  me  to 
QRT.  AA4IO  returned  with  another  ques- 
tion, asking  my  name,  as  I  recall.  **  Brian/'  ! 
replied,  "SRI-MUST  QRT.  73.  AA4IODE 
W87PAXSK." 

Feeling  depressed,  I  switched  off  the  rig 
and  stood  up.  Suddenly,  the  station  sounded 
like  a  library.  Fellow  operators  milled 
around,  saying  little.  The  atmosphere  was 
subdued. 

Koss  had  ordered  enough  Chinese  food  to 
feed  the  People's  Army,  SO  we  formed  a  line 
and  filled  our  paper  plates  with  "BY" 
cuisine. 

Sitting  on  the  porch,  we  heard  news  of  our 
whopping  QSO  count— 23,270— and  cele- 
brated briefly.  Then  it  was  lime  to  go.  We 
clasped  hands,  exchanged  congratulations 
and  murmured  our  farewells. 

Darkness  engulfed  me  as  I  walked  down 
the  driveway  toward  the  W87PAX  parking 
lot.  Headlights  appeared  behind  me.  and  as  I 
turned  around.  I  heard  the  voice  of  Koss's 
non-ham  neighbor.  Even  he  had  heard  of 
W87PAX. 

*Hey/  he  shouted  through  his  rolled- 
down  car  window,  "What  are  you  guys 
gonna  do  next  week?" 

1  chuckled  and  shook  my  head.  *lI  don't 
know/  I  said,  sighing,  *I  really  don't 
know/ 


Brian  Smith  KA901N  lives  in  Indianapolis  IN  46260 
(1 742  Century  Way/8)  and  is  an  editor  Kith  Indi- 
anapolis mu^atine  and  an  avid  DXer. 
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E  VER  SAY  DIE 


from  page  6 

terested  in  and  send  it  in.  Only 
about  10%  of  the  73  readers  have 
been  using  the  card . . .  tsk  ,  .  .  and 
that's  illegal  and  punishable  ac- 
cording lo  the  contract  on  page  6, 
I've  been  far  too  lenient  about  this 
so  far. 

Your  reader's  service  card  with 
some  circles  will  make  our  adver- 
tisers very  hapy — will  make  me 
happy — and,  if  you  actually  buy 
some  gear,  will  result  in  73  grow- 
ing in  size  back  to  a  big,  fat 
magazine.  When's  the  last  time  you 
made  people  happy  so  easily? 

One  more  thing— while  some 
advertisers  go  to  a  lot  of  trouble  to 
see  that  you  get  the  information 
you  want,  complete  with  ordering 
information,  we  have  a  few  who 
haven't  got  their  act  together.  Td 
really  appreciate  hearing  from  you 
on  how  quickly  your  responses  ar- 
rive, how  helpful  they  are— and  if 
they  got  you  to  buy  something. 
Your  feedback  will  help  me  get 
advertisers  to  do  better.  One  of 
the  most  fun  ihings  in  amateur  ra- 
dio is  buying  something  new  and 
getting  it  on  the  air. 


In  the  meanwhile,  if  you  can 
think  of  any  way  I  can  make  73 
more  fun— yes,  J  know,  cut  the  ed- 
itorials—let me  know. 

Not  for  Profit 

In  a  recent  ARRL  newsletter  I 
read  the  following,  'It  is  obvious 
from  the  comments  filed  that  Ihe 
amateur  community  views  the  as- 
signment of  call  signs  as  a  ser- 
vice, and  not  as  a  business  propo- 
sition, and  amateurs  would  not  be 
supportive  on  the  appointment  of 
a  for-profit  entity  as  a  Special  Call 
Sign  Coordinator  (SCSC).  The 
Amateur  Radio  Service  has  al- 
ways been  non-commercial  by  its 
very  nature,  and  as  such  it  would 
be  improper  in  the  extreme  to 
commercialize  the  assignment  of 
call  signs.  Amateurs  are  certainly 
willing  to  pay  the  cost  of  services 
received,  but  not  to  the  extent  that 
a  private-sector  entity  appointed 
by  the  Commission  should  profit 
from  it." 

Since,  out  of  the  twelve  entities 
who  filed  petitions  with  the  FCC, 
there  seems  to  be  only  one  non- 
profit entity  other  than  the  ARRL 


SIMPLEX  OR  HALF  DUPLEX 

INTERCONNECT 


510SA-H  FEATURES 


■  Simplex.  Half  Duplex,  or  Full 
Duplex  Operation 

■  Remotely  programmable  From  any 

telephone 
•  Powerful  'Syllabic  Sampling'  uses 
VOX  circuitry  to  allow  simplex 
sampling  only  between  words 


■  Repealer  control  circuitry  makes 
an  interconnected  repeater  from 
your  two  transceivers 

■  DTMF  selective  signalling 

■  Simple  installation 


The  510SA  li  is  a  Full  featured  telephone  interconnect  capable  oJ  both 
landline  and  mobile  initialed  calls  The  51QSA4I  rs  an  enhanced  version 
of  the  popular  510SA  Smart  Patch  and  includes  many  additional  fea- 
tures. With  thousands  o1  Smart  Fetches  in  the  held  already,  you  can  be 
sure  of  the  value  of  this  outstanding  interconnect. 
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Connection 


Communications 

Electronics 
Specialties,  Inc. 


S03C  S.  Orlando  Avenue 
Winter  Park,  FL  32789 
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seeking  to  provide  a  national  SC- 
SC  service,  the  above  comments 
would  seem  to  be  self-  serving  in 
the  extreme.  But  let's  take  a  look  at 
the  concept  that's  involved  here. 

Shortly  before  the  American 
Constitution  was  written  two  hun- 
dred years  ago  Adam  Smith  pub- 
fished  his  Wealth  of  Nations*  This 
book  makes  as  good  reading  to- 
day as  it  did  two  hundred  years 
ago,  It's  a  manifesto  for  the  en- 
trepreneurial-capitalistic system 
— you  know,  the  one  the  commu- 
nists call  decadent. 

Having  visited  the  USSR,  Chi- 
na, Czechoslovakia  and  Yugosla- 
via, I  can  personally  affirm  what 
you've  read— communism  does 
not  work — it  has  not  worked  for 
the  benefit  of  the  people  In  one 
single  country.  And  that's  the 
main  difference  between  for-profit 
and  non-profit.  It's  communism/ 
socialism  vs.  capitalism.  Has  Karl 
Marx  or  Adam  Smith  triumphed  in 
the  test  of  time? 

Let's  look  at  non-profit  as  we 
have  it  in  America.  Well,  we  have 
our  government,  which  certainly 
is  a  model  of  non-profit .  . .  we've 
the  highest  international  debt  in 
the  world,  I  challenge  you  to  point 
to  one  single  government  pro- 
gram which  is  run  with  any  effi- 
ciency. 

And  we  have  our  non-profit 
American  educational  system 
which  is  infamous  for  its  protec- 
tion of  poor  teachers  and  its  re- 
sistance to  change.  It's  also  famous 
for  turning  out  illiterates  and  bozos. 

Non-profit  corporations  enjoy 
massive  postal  benefits,  paid  for  by 
the  for-profit  corporations  with 
which  they  compete.  Non-profits 
have  little  restraint  on  lavish 
salaries  and  perks — and  appar- 
ently no  limit  on  the  millions  they 
can  salt  away  in  investments. 
We've  all  read  about  the  millions 
siphoned  from  non-profit  groups 
into  mob  enterprises. 

The  real  strength  of  America 
has  always  been  in  capitalism 
. .  .and  its  main  weakness  has 
been  socialistic  adventures.  Yes, 
they're  always  well-meaning— 
that's  the  apoJogy  for  these  un- 
ending failures. 

If  we  get  a  non-profit  SCSC 
group  to  issue  our  calls  it  seems 
unlikely  that  we're  going  to  see 
the  first  known  efficient  non-profit 
organization.  What  we'fl  see  is 
what  we  always  see  when  we  deal 
with  bureaucrats— inefficiency, 
bungling,  arrogance  and  frustra- 
tion for  us.  The  few  intelligent  peo- 
ple I've  met  working  for  our  gov- 
ernment or  non-profit  corpora- 
tions are  hopelessly  trapped  by 


systems  which  defeat  their  intelli- 
gence. Few  people  with  intelli- 
gence or  creativity  last  long  in 
these  maddening  situations,  They 
soon  discover  they'll  never  make 
much  money,  they'll  never  be  able 
to  make  decisions  without  the  fear 
of  damaging  their  careers— that 
creativity  is  a  cardinal  sin.  So  this 
is  what  amateurs  are  demanding 
to  run  the  SCSC  service? 

I  wish  every  amateur  who  hon- 
estly believes  that  he  is  going  to 
get  a  better  and  cheaper  service 
with  a  non-profit  than  with  a  for* 
profit  group  running  the  SCSC 
program  would  visit  the  USSR— 
anywhere  in  the  USSR!  The  total 
lack  of  interest  in  work  which  guar- 
anteed employment  engenders 
has  to  be  seen  at  first  hand  to  be 
really  understood.  We  see  it  here 
at  times  when  we  have  to  deal  with 
the  government. 

Have  you  forgotten  your  brush 
with  our  Employment  Security  Ad- 
ministration? Car  registration? 
The  military?  Let's  be  kind  and 
say  that  our  bureaucrats  are  not 
as  helpful  as  we  might  like.  One 
gets  the  impression  that  govern- 
ment employment  too  often  at- 
tracts tiny  minds  intent  on  doing 
the  least  amount  of  work  neces- 
sary to  achieve  retirement. 

Sure,  there  are  exceptions, 
many  of  whom  I  know  personally. 
But  when  I  talk  with  the  excep- 
tions their  stories  of  frustrations 
with  the  system  in  which  they  are 
trapped  are  sad  to  hear. 

I'd  far  rather  buy  my  call  signs 
from  a  for-profit  company  which 
has  to  provide  good,  efficient  and 
inexpensive  service  in  order  to 
keep  its  franchise. 

Lordy,  The  Connecticut  Turn- 
pike was  able  to  get  rid  of  four  loll 
booths  (35c  each)  just  by  giving 
the  food  franchise  at  the  rest  stops 
to  McDonald's.  The  result  is  in- 
credibly better  food  than  we  had 
before,  belter  service,  a  saving  of 
$1 .40  tolls  and  no  more  piieups  of 
traffic  at  the  toll  booths.  Every- 
body won.  This  came  to  mind  be- 
cause I  happen  to  be  writing  this 
as  I  drive  along  the  Turnpike  on 
my  way  back  to  New  Hampshire 
from  a  most  interesting  adventure 
in  New  York  City. 

I  want  a  for-profit  company 
which  is  going  to  have  a  vested 
interest  in  providing  good  ser- 
vice—one which  will  be  instating 
the  latest  in  computers  and  com- 
munications, not  bureaucratic 
forms  and  lifetime  tenure  em- 
ployees. 

I  suggest  that  any  amateurs 
who  have  written  to  the  FCC  or  the 
ARRL  (if  any  really  did}  pushing 
for  a  non-profit  handling  of  calf 
signs  give  the  concept  some  seri- 
ous re-thin  king. | 
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Drake— Collins  mike  plug 
Thousands  of  panel  meters 
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DONS  CORNER 

Holiday  Shopping  —  The  Easy  Way  —  Buy  Mail  or  Buy 
Phone  -  Contact  Madison  Today  for  Your  Girl  Need 


Electronics  Supply 

3621  FANNIN 
HOUSTON.  TEXAS  77004 


VISA 


CIRCLE  25  ON  READER  SERVICE  CARD 


A  very  special 
guide  to  what 
the  exciting  world 
of  computer  and 
electronics  kit- 
building  can 
do  for  you. 

The  informative  Heathkit  Catalog  shows 
you  more  than  450  exciting  electronic  prod- 
ucts that  will  challenge,  instruct,  and  enter- 
tain you.  You'll  find  countless  kits  that  you 
can  build  and  enjoy,  from  computers  and 
robots  to  color  n— 

tvto  and  a  variety  of 
home  products. 
And  each  is  backed 
by  our  years  of 
experience  and      . 
our  promise. 
We  won't  let 
you  fail.'1 
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IBM-PC 

Compatible  Expandable 

Computers 


HERO*  2000 
Educational 
Robot  and 

CouritWtrv 


■ 


p**i 


Precision 

Test 

Instruments 


Electronic 

Keyless 

Doortocfc 


PackKit  Multi-Mode  TNC 

S^dNOWfor^ 
your  FREE 
Heathkit  Catalog. 

Send  to:  Heath  Company.  Dept.  011-612 
Benton  Harbor.  Michigan  49022 
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For  the  Finest  in  220  MHz  Repeaters, 

Go  with  the  Leader 

SPECTRUM 

We  Ve  got  t/ie  greatest 

design/performance 

4  'Kno  w-how  " — 14  years  in 

the  business— with 

constant  improvements  in 

our  Repeaters  &  Link  Units! 


i 


Basic  SCR77 


Shown  in  optional  cabinet 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.S  AP.! 

Sold  Factory  Direct  or  through  Export  Sales  Reps.  only. 


For  that  new  220  MHz  Machine- 
Spectrum  now  makes  3  lines  of  VHF  Repeat- 
ers—the world  famous  Deluxe  SCR  1000  A, 
the  Low  Cost  line  of  SCR 77s ,  and  the  State  of 
the  Art  Microprocessor  Controlled  SCR2000X 
Line  of  Repeaters! 

The  SCR77  Repeaters  maintain  the  quality  of 
design,  components  and  construction  which 
have  made  Spectrum  gear  famous  throughout 
the  world  for  years.  However,  all  of  the  "bells  & 
whistles  "  have  been  eliminated — at  a  large 
cost  savings  to  you!  The  SCR77  is  a  real 
"workhorse"  basic  machine  designed  for  those 
who  want  excellent,  super-reliable  perform- 
ance year  after  year— but  no  frills! 
Of  course,  If  you  do  want  a  Full  Featured/ 
Super  Deluxe  Repeater  with  full  panel 
metering  and  controls,  and  a  complete  list 
of  'built-in*  options,  then  you  want  our 
SCR1000A  or  the  SCR2000X. 
All  three  available  with:  Autopatch/Reverse 
Patch/Landline  Control;  Touch! one  Control  of 
various  repeater  functions;  'PL';  "Emergency 
PwrJID";  Tone  &  Timer  Units;  Sharp  RX  Filters; 
Power  Amps;  etc.  (2M  &  440  MHz  Rptrs.  andRF 
Link  Units  also  available.) 


Complete  Line  of  VHF/UHF  Rcvr.  &  Xmtr. 
Boards  &  Assys.  also  available.  Plus  ID, 
COR,  DTMF  Control  Bds.,  Antennas, 
Duplexers,  Cabinets,  etc.  Inquire. 


SPECTRUM  COMMUNICATIONS  CORP. 


055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  •  TELEX:  846-211 
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bv  Pete  Puttnan  KT2B 


Number  6  on  your  Feedback  card 

FCOM  America,  Inc. 
2380  116th  Ave,  NE 

Belfevue  WA  98004 
Price  Classes:  IC-475AS1400 


AG-35S  $95 


ICOM  IC- 
ICOM  AG 


475A  70cm  Multimode  Transceiver/ 
-35S  Mast-Mounted  70cm  Preamplifier 


Photo  A.  Front  view  of  the  fCOM  IG475A*  70cm  Multimode  Transceiver. 


Ml  ard  on  the  heels  of  the  "new-look" 
IG-275A  2meter  multimode  comes 
ICOM*s  offering  for  the  70cm  band,  the 
IC-475A,  Regular  readers  will  recall 
the  review  of  the  275A  in  the  March  1987 
issue.  In  it  I  commended  ICOM  for  their 
innovative  design  as  well  as  the 
outstanding  performance  of  the  receiv- 
er front-end  and  mixer  stages.  The 
IC-475A  lives  up  to  the  reputation  set  by 
the  275A. 

Overview 

Let's  take  a  look  at  some  of  the  unique 
features  of  the  evolving  m75"  line!  First 
of  all  is  the  compact  design  with  amber 
LCD  display,  resulting  in  a  snappy-look- 
ing rig  that  fits  Into  some  pretty  tight 
places.  The  case  dimensions  check  out 
at  9.5"  W  x  3.7"  H  x  9.4"  D  (same  as  the 
IC-275A)  allowing  either  mobile  or  base- 
station  installation.  The  heat  sink  is  most- 
ly internal  to  the  chassis,  and  in  fact  upon 
opening  the  top  cover,  that  and  a  small 
speaker  is  all  you  see.  Incidentally,  all 
4l75"-series  radios  come  with  a  built-in 


AC  supply  as  well  as  external  connec- 
tions for  13.8  VDC, 

The  front-panel  controls  have  been  en- 
gineered for  easy  access,  with  the  more 
important  ones  featured  prominently  to 
the  left  and  right  of  the  display,  Adjust- 
ments that  don't  require  frequent  adjust- 
ment are  found  under  the  left-side  push- 
button panel  and  are  push-actuated 
potentiometers.  These  control  rfpowefu 

RFGAIN,  CW  DELAY,  AF TONE,  and  MIC  GAIN. 

Additional  buttons  here  control  the  op- 
tional speech  synthesizer,  T/R  switch- 
ing, and  meter  display.  Directly  above 
these  are  the  main  controls  for  mode  (fm, 
cw.  ssb),  speech  compressor,  agc  time 
constant,  and  noise  blanker  Tone- 
squelch  settings  are  activated  from  this 
pad.  as  are  the  repeater  offsets  and  a 
repeater- reverse  control 

The  volume,  squelch  and  power  con* 
trols  are  to  the  right  of  this  pad,  while 
switches  for  tuning  speed,  MHz  step- 
ping, VFO  selection  and  VFO  splitting 
are  to  the  right  of  the  main  dial.  Beyond 
this  are  located  the  RIT  controls,  memo- 


ry-command buttons t  memory-selection 
switch,  and  passband  tuning/notch  ad- 
justments. The  control  complement  is 
rounded  out  with  3  pushbuttons  immedi- 
ately to  the  left  of  the  tuning  dial  for  scan 
mode,  and  a  data  switch,  which  I'll  dis- 
cuss momentarily. 

The  amber  display  is  easy  on  the  eyes 
and  it  reveals  a  lot  of  Information  as  well. 
Not  only  is  the  frequency  displayed  on 
both  transmit  and  receive,  but  the  RIT 
control  and  its  offset  are  shown  as  well  as 
the  offset  (if  any),  VFO  or  memory  posi- 
tion, and  the  mode  selected.  The  equally 
visible  meter  to  the  left  shows  power  out- 
put, ALC  level,  signal  strength,  and  acts 
as  a  discriminator  meter  in  FM  mode. 

Right  away  you  might  ask  why  any- 
body might  need  a  notch  filter  and  pass- 
band  tuning  on  70cm,  as  these  controls 
would  only  be  used  working  CW  or  SSB. 
Well,  they  do  come  in  handy  on  occasion 
during  a  contest  or  when  the  band  is 
open  during  strong  tropo— otherwise, 
you  probably  won't  need  them.  ICOM 
continues  their  practice  of  deleting  a 
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VOX  function  from  their  multimodes  and 
I  say  more  power  to  them!  The  only  thing 
approximating  VOX  here  is  the  ad* 
justable  CW-keying  hang-time,  which  of- 
fers both  semi-  and  full  break-in.  (The 
benefit  of  full  break-in  CW  here  is  ques- 
tionable, as  most  serious  70cm  CW  types 
will  run  outboard  amplifiers  and  none  of 
the  various  brands  I  know  of  are  present* 
ly  equipped  for  QSK  operation.) 

Half  of  a  Pair 

Since  most  of  the  control  functions 
were  discussed  in  the  March  IC-275A 
review,  I'll  cover  them  very  briefly  here. 
Two  VFOs  are  standard,  as  is  a  99-chan- 
nel  memory  bank.  You  may  store  infor- 
mation regarding  the  mode,  frequency, 
offset,  and  any  tone  squelch  settings  in 
these  channels.  Uploading  this  informa* 
tion  to  either  VFO  is  accomplished  at  the 
touch  of  a  button.  You'll  need  to  do  that  to 
use  the  RIT  control,  among  other  things. 
Loading  memories  is  just  as  simple!  In 
addition,  ICOM  provides  a  Call  Channel 
(read  Priority  Channel)  and  two  channels 
designated   P1   and  P2.  These  latter 


'CW  operation? 
It's  a  breeze. f ' 


channels  define  the  upper  and  lower  lim- 
its of  a  pre-programmed  band  segment 
scan  mode. 

What  is  the  actual  frequency  cover- 
age? Unlike  the  IC-275A  which  allows 
the  user  to  listen  in  from  138^174  MHz, 
the  IC-475A  is  limited  to  430-450  MHz. 
That's  it!  This  covers  the  current  active 
70cm  spectrum  in  the  US  and  Canada  at 
present,  and  all  possible  modes  are 
available— except  Fast  Scan  ATV.  This 
is  unfortunate,  since  the  companion 
KM  271 A  for  23cm  does  offer  FSATV, 
and  it  would  make  the  transceiver  more 
attractive  to  a  larger  market.  Incidentally, 
one  can  run  SSTV  through  the  micro- 
phone jack,  and  ICOM  also  encourages 
AFSK  RTTY  operation. 

The  packet  enthusiasts  have  been  ac- 
commodated with  the  DATA  switch  I 
mentioned  earlier  ICOM  boasts  of  their 
high-speed  switching  time  (less  than  5 
milliseconds)  allowing  both  high-speed 
packet  and  full  break-in  CW.  Select  the 
DATA  switch  when  running  either  packet 
or  AMTOR  modes  to  allow  for  that  fast 
T/R  switch  time  (no,  it's  not  the  default 
setting).  You  can  use  it  in  USB,  LSB  or 
FM  mode,  Apparently,  packet  on  70cm  is 
quite  popular  over  in  Japan  (in  fact,  pack- 
et on  any  band  is  popular  there),  so  all  of 
the  '75-series  radios  have  or  will  have 
this  DATA  switch  and  offer  the  5ms  key- 
ing time. 

One  last  feature:  There  is  a  provision 
for  a  narrow  CW  filter  as  on  the  IC-275A, 
although  it's  not  the  same  filter  accord- 
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ing  to  an  errata  sheet  in  the  owner's  man- 
ual. The  correct  filter  is  the  FL-32A  with  a 
center  frequency  of  9.0106  MHz.  This 
filter  is  a  500-Hz  type  with  -  6-dB  skirts  at 
±250  Hz  and  -60-dB  skirts  at  ±670  Hz. 
The  band  isn't  that  crowded  during  a 
contest  on  CWP  but  the  EME  operators 
will  have  lots  of  fun  with  this  option,  espe- 
cially in  conjunction  with  the  notch  and 
passband-tuning  controls  to  home  in  on 
that  weak  echo. 

Incidentally,  ICOM  has  changed  their 
amplifier  keying  contacts  from  the  famil- 
iar RCA  jack  to  an  8-pin  DIN  receptacle 
on  the  f75-series  radios.  It  was  a  simple 
matter  to  make  up  an  RCA4o-DlN  jumper 
for  the  outboard  amplifiers,  once  the 
proper  DIN  plug  was  located!  This  type  of 
plug  has  tapered  pins — not  rounded,  as 
most  over-the-counter  types  sold  in  the 
US  will  have.  If  you  try  to  force  one  of  the 
latter  types  in,  youll  do  serious  damage 
to  the  jack!  Make  sure  you  have  the  right 
plug.  (It's  the  same  plug  used  on  the 
Kenwood  TS-430/-830/-930  radios,  by 
the  way.) 

In  Operation 

The  receiver  and  preamp  got  a  true 
field  test.  I  took  the  IC-475A  and  the 
AG-35S  to  Chincoteague  Island  in  June 
1 987  for  Ihe  ARRL  June  VHF  QSO  Party. 
What  better  way  to  test  it?  The  good 
news  (and  all  the  news  is  good)  is  that  the 
transceiver  worked  better  than  I  hoped! 

This  is  the  first  contest  in  a  long  time 
that  I've  operated  on  70cm  without  using 
a  transverter  and  HF  radio.  Based  on 
my  experiences  with  the  IC-275A  (which 
was  also  undergoing  a  similar  crunch 
test  across  the  operating  table),  I  felt 
that  the  475A  would  pull  its  weight. 
The  fact  that  we  used  two  21 -element 
yagis  ahead  of  it  certainly  didn't  hurt 
matters, 

Before  I  go  further,  I'll  digress  for  a 
moment  to  the  AG-35S.  This  was  sold  as 
a  companion  unit  to  the  nowndiscontin- 
ued  IC-471A/H  series  radios,  but  still 
uses  the  same  DC-power  switching 
scheme  with  the  newer  IC-475A.  It  uses 
a  3SK121  device  in  a  waterproof  hous- 
ing and  is  rated  at  100  Watts  through- 
power  capacity.  I  elected  to  use  a  Tokyo 
Hy-Power  70cm  amplifier  with  built-in 
preamp  after  the  IC-475A,  but  the 
AG-35S  was  put  in  the  line  between  the 
transceiver  and  amplifier  for  comparison 
purposes.  With  a  run  of  under  70  feet 
of  Belden  9913  cable  to  the  antennas, 
mast-mounting  the  amp  was  unneces- 
sary. 

ICOM  rates  the  preamplifier  at  better 
than  15-dB  gain  with  a  noise  figure  under 
1 .5  dB.  On-site  observations  were  pretty 
much  in  agreement  with  that  number.  I 
wasn't  in  a  position  to  measure  the  noise 
figure. 

I  can  tell  you  with  confidence,  how- 
ever, that  the  housing  is  indeed  water- 
proof. The  night  before  the  equipment 
was  completely  installed,  we  were  treat- 


ed to  one  of  the  delightful  Chincoteague 
thunderstorms,  during  the  course  of 
which  one  of  the  two  support  tents  was 
partially  flooded.  In  one  corner  of  that 
tent  lay  the  box  in  which  the  AG-35S  and 
AG-1200S  for  23cm  were  stored  {of 
course),  and  they  were  discovered  the 
next  morning,  merrily  floating  around  in 
circles.  Upon  opening  each  unit,  the  in- 
ternal housings  were  found  to  be  bone 
dry.  Satisfied? 

Contest  Contender 

The  September  issue  73  Magazine 
covers  the  contest.  432  MHz  SSB  and 
CW  were  fairly  busy  at  times,  and  the 
IC-475A  performed  nobly,  especially  on 
weak-signal  work.  The  IC-475A  signal- 
strength  meter  suffers  from  the  same 
malady  as  the  one  on  the  IC-275A:  It's 
very  sluggish.  In  separate  tests  on  the 
bench,  a  2-3-pV  signal  was  required  to 
register  S*9.  It  moved  hardly  at  all  on 
most  received  signals  (except  when  the 


"The  receiver 

is  very  quiet  a 

direct  result  of  an 

efficient  mixer  and 

a  well-designed 

front  end/' 


external  preamp  was  kicked  in).  The 
preamp  made  it  possible  to  work  grid 
squares  over  300  miles  distant  with  our 
modest  station. 

Received  audio  reports  were  accept- 
able and  on  a  par  with  the  IC-275A.  Both 
transceivers  offer  crisp,  punchy  audio 
with  the  supplied  hand-held  microphone. 
(I  didn't  use  any  base-station  micro- 
phones; rather,  I  used  a  foot  switch  to  key 
the  transceivers  and  the  free  hand  to 
log  and  tune.)  ICOM  offers  a  speech- 
compressor  option  on  the  475At  which 
helped  considerably  during  contacts 
with  very  distant  stations,  providing  the 
settings  were  correct,  I  suggest  running 
the  microphone  gain  at  about  9  o'clock 
with  the  compressor  on  for  the  best  re- 
sults. 

CW  operation?  Ifs  a  breeze  except,  as 
stated  earlier,  most  accessory  amplifiers 
can't  use  the  QSK  option.  Youll  have  to 
choose  the  appropriate  drop-out  delay 
with  the  front  panel  recessed  control, 
and  select  the  sem*  option  on  the  back 
panel.  Or,  do  as  we  did  and  opt  for  no 
delay  time,  using  footswitches  and  the 
PTT  line  for  keying. 

One  really  handy  feature  on  432  is  the 
RIT  control,  which  offers  up  to  9.9  kHz  of 
shift  using  a  continuously-variable  con- 
trol. Despite  all  of  the  advances  in  phase- 
lock  loops  and  high-stability  crystal  oscil- 


RF  POWER  AMPLIFIERS 

•  Lowest  NF  GaAs  FET  Preamp 

•  Finest  Quality  Military  Construction 
•  Off-The-Shelf  Dealer  Delivery 


SPECIFICATIONS 


For  the  past  five  years,  Amateurs  worldwide 
have  sought  quality  amplifier  products  from  TE 
Systems,  Renowned  for  the  incorporation  of 
high  quality,  low-noise  GaAs  FET  preamplifiers 
in  RF  power  amplifiers,  TE  Systems  offers  our 
fine  line  of  products  through  select  national 
distributors.  * 

AH  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching  with  adjustable  delay  and  usable 
with  drive  levels  as  low  as  Va  Watt,  We  incor- 
porate thermal  shutdown  protection  and  have 
remote  control  capability.  All  units  are  de- 
signed to  ICAS  ratings  and  meet  FCC  part  97 
regulations.  Approx,  size  is  2.8  x  5,8  x  10.5" 
and  weight  is  5  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 
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SYSTEMS 

P.O.  Box  25S45 

Los  Angeles,  CA  90025 

(213)478-0591 
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Models  a&o  available  without  GaAs  FET  preamp  (delete  G  suffix  on  model  #j  All  untts  cover 
full  amateur  band  -  specify  10  MHi  bandwidth  for  420-450  MHr  amplifier. 

Amplifier  capabilities   100200  MHz,  225-400  MHz.  1-2  GHz.  Military  |28V).  CommerdaJ. 
etc.  also  available  -  consult  factory. 
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CALL  US 
NOW! 


rm  zo^m 


Your  Ham  Dollar  Goes 
Furti  i  e  r  At  . . . 


»ki-".*,Ifc,*A" 


When  ii  comes  to 

FAST  DELIVERY    HONEST  DEALING  and 

PHOMPTDEPENDABLE  S-E  R  V  -l-C-E  Dack  up 


We  dan  t  just  advertise  u  —  W€  GIVE  iT1 


u*r&  £tsaf 


In  1937.  Stan  Burghardt  (W0IT),  because  of  his  intense  interest  in 
amateur  radio,  began  sefling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business,  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing*  Quality  Products  and 
Dependabte  "S-E-R-V-t-C-E'f 

Above  ath  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 
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SELECTION 


SERVICE 


"AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

I  all  or  Write  UgToda)  For-iijuiNU-! 
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Write  today  for  our  latest  Bulletin  'Used  Equipment  List. 
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lafors.  there  are  sill  I  an  awful  lot  of  sig- 
nals on  70cm  that  slowly  drift  up  or  down 
from  the  initial  contact  frequency.  During 
short  contacts,  you'd  never  notice  itt  but 
on  repeated  calls  with  some  really  weak 
signals,  it  is  quite  apparent.  When  fin- 
ished, the  RIT  is  disengaged  by  depress* 
ing  the  nil  clear  control,  or  by  switching 
out  of  RIT  mode  altogether. 

Survival  of  the  Fittest 

As  an  aside,  the  transceiver  also  sur- 
vived, and  is  still  doing  well,  after  3  suc- 
cessive nights  of  spectacular  lightning 
displays,  including  a  near-hit  that  blew 
up  a  nearby  mobile  amplifier  and 
preamp.  I  should  add  that  disconnecting 
the  coax  is  highly  recommended  during 
such  a  storm!  We  did  operate  during 
some  of  the  nearby  (5-10-mile  distant) 
thunderstorm  activity  with  no  adverse 
results.  Finally,  some  overloading  prob- 
lems on  the  475A  were  observed  with 
the  AG-35S  preamplifier  switched  in 
while  running  200  Watts  on  two-meters. 
We  attributed  this  to  the  close  proxim- 
ity (within  7  feet)  of  the  70cm  and  2m 
antennas. 

Subsequent  use  during  the  CQ  WW 
VHF  WPX  in  July  confirmed  most  of  my 
observations  from  June.  Many  operators 
complained  that  the  IC-475A  had  little  or 
no  front-end  sensitivity,  attributing  the 
"quiet"  front-end  and  mixer  noise  to  a 
sub-par  GaAsFET  device.  Well,  the  re- 
ceiver is  very  quiet,  a  direct  result  of  that 
same  efficient  mixer  and  a  well-designed 
front  end.  If  you  are  used  to  a  loud 
^hisssss"  when  you  turn  on  your  70cm 
station,  this  will  throw  you  for  a  loop  at 
first!  Don't  let  it  fool  you:  The475A  has  an 
excellent  receiver.  See  for  yourself  with 
the  bench  tests  shown  in  the  sidebar 

Conclusions 

All  in  allt  the  IC-475A  lives  up  to  the 
promise  of  its  2m  cousin  and  offers  excel- 
lent performance  across  the  70cm  band. 
Hook  it  up  to  a  good  solid-state  amplifier 
or  a  more  powerful  grounded-grid  setup 
and  you'll  have  a  70cm  station  anyone 
would  be  proud  of!  As  a  bonus,  the 
AG-35S  is  no  slouch  and  its  design  al- 
lows for  excellent  intermod  performance 
vs.  overall  gain.  The  two  make  a  hot 
setup  for  432  weak-signal  work,  whether 
it  be  EME.  tropo,  or  satellite  work.  The 
cost  will  bite  more  than  you  might  expect 
at  $1400,  but  I  don't  think  this  will  seri- 
ously deter  70cm  operators. 

The  bulk  of  my  testing  of  the  IC-475A 
was  in  the  weak  signal  modes,  since  I  do 
very  little  FM  operation  on  70cm.  I  feel 
this  test  is  sufficient  because,  in  the  past, 
it  hasn't  been  difficult  to  find  multimodes 
that  work  well  on  FMt  but  are  compro- 
mised on  weak-signal  performance. 
ICOM  put  an  end  to  that  trend  with  the 
IC-275A  and  IC-475A  radios.  If  you  are 
inclined  to  take  the  plunge  in  a  big  way 
on  70cm  with  a  do-it-all  station,  the 
IC-475A  is  an  excellent  choice, 


Performance  Data: 

ICOMIC-475A  70cm  Multimode  Transceiver 

and 

ICOMAG-35S  70cm  Preamplifier 


Specification 
Receiver  Sensitivity 


RF  Power  output 
(FM,  CW) 

430-449.000  MHz 

AG-35S  Preamplifier  gain 
430-450  MHz 

AG-35S  Preamplifier 
1-dB  Compression 


Claimed 


25  HI/2.5  LO 


15  dB 


n/a 


Measured 


SSB/CW10-dBS/N 
FM12-dB3INAD 
20-dB  Quieting 

.1  \iV 
.18  pV 
,25  mV 

.12  mV 
.15  pV 
.3pV 

Minimum  Discernable 
Signal  (dBm) 

n/a 

-135  dBm 

1-dB  Compression 
(RF  and  1st-mixer  stage) 

n/a 

+  4  dB  output 

Total  Conversion  gain 
(RFand  1  st-mixer  stage) 

n/a 

18.5dB 

Squelch  Sensitivity 
(FM,  SSB) 

.14  HV 

.56  mV 

■  13pV 

♦4pV 

Selectivity  (FM) 

15,0kHz76dB 

30.0  kHz/60  dB 

15.0  kHz/6  dB 
25-0  kHz/60  dB 

Selectivity  (SSB,  CW) 

2.3  kHz/6  dB 
4.0  kHz/60  dB 

2.5  kHz/6  dB 
4.0  kHz/60  dB 

30  HI/2.5  LO 


12  dB 


+6-dB  output 


All  measurements  made  with  Bird  43  Wattmeter,  10-  and  50*D  slugs, 
HP-6Q8F  signal  generator,  precision  attenuators,  and  Boonton  92  RF  milli- 
volt meter. 

The  receiver  specif ications  are  on  a  par  with  the  IG-275A,  which  had  a  very 
good  compression  point.  ICOM  is  finally  getting  the  right  stuff  from  their 
GaAsFET  designs! 

The  IC-475A  uses  a  quadruple-conversion  scheme  for  SSB  or  CW  work, 
with  the  first  IF  at  70  MHz,  second  at  9.0  MHz,  third  at  455  kHz  and  a  fourth 
also  at  9.0  MHz.  FM  uses  a  triple  conversion  set-up.  The  1-dB  compression 
point  is  not  quite  has  high  as  I  measured  on  the  IC-275A,  hut  is  still  excellent 
and  as  good  as  any  standard  transverter  or  receive  converter. 
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i>y  Jerry  Mangas  N8EFG 


Number  7  on  your  Feedback  card 


The  Heil  BM-10  Boomset 


A  bit  of  magic  from  Sound  Wizard  Heil 


Heil  Ltd. 

Heil  Drive 

Marissa  1L  62257 

Price  class:  $75 


■  went  to  the  1987  Dayton  Harnven- 
tion,  as  many  of  us  do,  with  an  eye 
on  both  new  equipment  and  bargain 
second-hand  gear.  A  boom  mike  was 
on  my  list,  and  knowing  that  Heit 
would  be  there,  I  was  determined  to 
fight  the  crowd  and  check  their 
product.  Conditions  were  so  crowded 
and  chaotic  on  Friday,  I  waited  until 
Saturday  to  get  to  the  Heil  exhibit. 
There  were  ongoing  demonstrations 
there  of  both  the  Heil  boomset  mikes 
and  the  Heil  speaker. 

The  boom  mike  demonstration  set- 
up allowed  you  to  listen  to  your 
own  audio  over  another  Heil  product. 
I  could  check  the  audio  output  of 
both  the  HC*4  and  the  HC-5  micro- 
phone elements  mounted  in  the 
boom  mikes,  and  I  liked  the  sound 
of  both  The  salesman  assured  me 
that  the  HC-5  would  drive  the  ICOM 
rigs  as  stand-alone  units  (normally 
pre-ampltfied  microphones  are  need* 
ed  in  the  ICOM  set-up).  I  asked  that 
question  repeatedly,  in  different 
ways,  to  be  sure  thai  we  both  under- 
stood each  other  and  they  repeatedly 
reassured  me  there  wouldn't  be  any 
problems  - 

The  boom  mike  with  headset  or 
"boomset"  as  Heit  calls  it.  is  a  fly* 
weight  unit,  with  blue-foam-covered 
320  earpieces,  an  adjustable  head- 
band, and  a  microphone  that  is  both 
adjustable  in  extension  and  rotation. 
The  fidelity  of  the  earphones  is  not 
extreme,  but  more  than  sufficient  for 
the  limited  3-kHz  bandpass  of  most  of  our 
modern  rigs.  The  audio  line  and  the  ear- 
phone line  are  separate  units.  The  lines  are 
at  least  100"  long  each,  which  seems  ab- 
surd, until  you  forget  that  you  are  wearing  the 
unit  (it  is  that  light)  and  lean  back  from  your 
operating  position,  or  try  to  turn  around  to  the 
computer  You  can  get  a  long  way  away  be- 
fore the  boomset  is  rudely  jerked  off  your 
cranium. 

The  earphone  line  terminates  with  a  stan- 
dard stereo  V4-inch  plug,  and  the  microphone 
terminates  with  either  a  standard  Vi-inch 
phone  plug  or,  for  10  dollars  more,  an  8-pin 
plug  lo  fil  your  newer  rig.  There  may  have 
been  other  types,  but  I  didnTt  see  them.  I  pur- 
chased the  HC-5  (full-range)  element  with  the 
standard  yM"  plug  set-up  and  later  purchased 


Photo  A,  The  Heil  BM- 10  boomset. 

an  8-pin  plug  to  adapt  to  my  ICOM  730.  A 
friend,  N8BNE,  bought  the  HC-4  set  to  drive 
his  Kenwood  430  and,  coincidentally,  my 
next-door  neighbor.  K8MDU,  purchased  an 
HC-5  set  for  his  ICOM  735, 

The  proof  of  any  purchase  is  in  the  opera- 
tion, and  these  sets  were  put  into  use  almost 
as  soon  as  we  groaned  out  of  Dayton  in  our 
respective  cars.  The  first  change  I  had  to 
make  was  to  install  a  small  blocking  capacitor 
(.01  uP)  in  the  audio  hot  lead  (the  ICOM  audio 
lead  carries  a  DC  voltage  to  power  their  pre- 
amp.  The  sets  supplied  with  the  eight-pin  plug 
for  ihe  ICOM  rigs  include  this  capacitor). 

The  next  thing  that  I  discovered  was  that  the 
HC-5  drives  the  (COM  with  difficulty,  I  had  to 
turn  the  microphone  gain  up  to  the  full-output 
position  to  get  any  output  from  the  rig,  I  tried 


various  capacitors,  but  all  they  did 
was  change  the  audio  passband.  A 
check  on  the  air  wrth  N8BNE  showed 
that  his  HC-4  into  the  Kenwood  430 
operated  just  as  promised,  with  the 
expected  "Heir*  quality  audio 
(peaked  at  the  2200-Hz  level).  The 
audio  reports  I  received  on  my  HC-5 
were  mainly  "nice  audio,  but  very  low 
level'1,  Audio  was  good,  or  described 
as  punchy  1  but  *1ow/'  In  other  words, 
it  does  not  really  drive  the  (COM  730, 
or  the  735  directly,  or  at  feast  not  in 
the  normal  manner,  with  the  mike 
gain  lA  to  Va  opent  nor  with  the  gain 
wide  open.  KSMDU  reported  even 
less  drive  on  his  735.  Using  my  set  on 
his  rig  showed  the  same  effect,  and 
vice  versa, 

The  answer  for  me  was  to  hook  my 
HC-5  up  to  a  small  pre-amp,  cobbled 
together  from  an  "international  Ra- 
dio" schematic,  which  took  care  of  all 
the  drive  problems  and  results  in  high 
output  with  excellent  audio  reports 
from  the  DX  stations.  When  given  a 
choice  of  a  studio-grade  microphone 
(a  Shu  re  585SA  or  an  Electro  Voice 
634A)  or  Ihe  HC-5,  mosl  stateside  sta- 
tions preferred  the  studio  grade,  and 
the  foreign  stations  without  fail  like 
the  Heil  over  anything  else  that  I  tried 
The  state-siders  that  preferred  the 
Heil  over  the  more  "bassy"  studio 
mikes  were  for  the  most  part  DXers 
and  liked  their  audio  "punchy." 

I  f  you  are  looking  for  a  very  comfort- 
able headset/microphone  set-up;  one 
that  allows  you  to  be  aware  of  ihe  rest  of  the 
household  white  you  fight  the  pile-up  using 
VOX  operation;  or  if  you  want  to  work  hands- 
free  mobile  using  a  VOX  arrangement,  and 
like  the  punchy  effect  of  the  various  Heil  ele- 
ments, this  is  the  set-up  for  you.  Be  sure, 
however,  that  you  have  a  rig  that  doesn't  de- 
mand a  pre-amplified  microphone,  A  push-to- 
talk  switch  could  be  easily  wired  into  any  of  the 
8-pin  or  4-pin  plugs  if  desired,  or  if  VOX  were 
not  available  on  a  particular  rig.  If  you  run 
ICOM  gear,  an  external  pre-amp  or  one  of  the 
various  ^equalizers' '  to  properly  drive  your 
equipment  may  be  required 


Jerry  Mangas  N8EFG  lives  at  5338  Rickfiefd 
North.  Jackson  Ml  49201. 
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Number  9  on  your  Feedback  card 


Troubleshooting: 


A  Few  Rules  and  a  Few  Tools 


by  R.N.  Harshbarge 


So  that  $1500  rig  just  went  out  to 
lunch  or  maybe  that  $2000  personal 
computer  won't  even  acknowledge  the  power 
switch.  If  you've  saved  the  original  shipping 
carton,  you're  all  set.  You'll  need  to  know 
the  address  of  the  "local"  service  center t 
maybe  get  a  copy  of  the  sales  slip,  and,  oh 
yes.  write  for  an  RMA  (Returned  Material 
Authorization).  Allowing  for  two-weeks 
transit  time  each  way,  and  two  weeks  to  get 
the  RMA,  you'll  have  eight  weeks  to  study  up 
for  the  Extra-cta_ss  exam.  On  the  other  hand, 
you  are  a  licensed  ham*  you  know  how  to 
read  a  schematic,  you  understand  the  basic 
principles  of  electronics  (hint:  Ohm's  Law), 
and  eight  weeks  without  a  rig  might  cost  you 
your  marriage.  Armed  with  a  few  rules  and  a 
few  tools,  you  can  very  likely  repair  the  rig 
and  study  for  the  Extra  exam  at  the  same 
time. 


A  FEW  RULES 


Safety  First: 


This  well-worn  slogan  has  to  be  the  num- 
ber-one rule  here.  A  sincere  respect  for  the 
hazards  present  in  any  piece  of  electronic 
equipment  is  the  best  safeguard  available  for 
a  troubleshooter.  The  safety  devices  built  into 
a  piece  of  equipment  can't  be  relied  upon  by 
i lie  troubleshooter  since  he  must  remove 
guards  and  by-pass  interlocks  if  the  circuit  is 
to  be  probed  while  energized.  Follow  this 
oft-used  piece  of  advice  when  probing  a  live 
circuit:  Keep  one  hand  in  your  pocket  and 
both  eyes  on  Ihe  other  hand.  A  clean,  unclut- 
tered work  area  with  plenty  of  light  and  a  pair 
of  safety  glasses  are  essential  to  safe  trouble- 
shooting. 

K huh  the  Circuit: 

While  the  troubleshooter  doesn't  need  the 
same  level  of  understanding  that  the  designer 
had,  he  must  know  what  voltages  to  expect, 
and  be  able  to  follow  the  logical  signal  path. 
The  more  information  the  troubleshooter  has 
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at  his  disposal,  the  better.  A  good  schematic 
diagram  is  a  must,  If  your  copy  doesn't  have 
such  details  as  pin  numbers,  voltage  levels, 
and  a  clearly  marked  signal  path,  then  take  a 
few  hours  to  research  these  details  and  fill  in 
the  gaps.  If  you  don't  have  a  copy ,  then  a  note 
or  phone  call  to  the  manufacturer  is  in  order. 
The  official  service  manual  for  your  rig  will 
probably  cost  less  than  the  freight  to  send  it  in 
for  repair. 

Know  the  Problem: 

Someone  once  wrote  thai  if  a  problem  is 
correctly  stated,  the  answer  is  self-evident. 
Start  with  a  paper  and  pencil,  and  list  every- 
thing you  know  about  the  problem-  List 
everything  that  works,  and  everything  that 
doesn't,  Be  specific.  List  the  positions  of  all 
the  switches  both  when  the  problem  exists 
and  when  it  doesn't.  Trust  nothing  to  mem- 
ory. State  the  problem  in  your  own  words  and 
write  everything  down  without  regard  to 
grammar  or  spelling.  The  organizational  pro- 
cesses that  your  brain  uses  when  you  write 
will  sometimes  give  you  a  whole  new  iasight 
into  the  problem.  All  this  pre-prohe  paper- 
work may  initially  seem  unnecessary,  but,  by 
using  this  system,  many  a  defective  compo- 
nent has  been  singled  out  before  the  cabinet 
was  removed. 

Divide  and  Conquer: 

A  multi-page  fold-out  schematic  is  a  little 
like  a  large  metropolitan  road  map.  When 
you  first  examine  it,  you  may  be  over- 
whelmed, but  on  closer  examination,  it  re- 
veals many  smaller  neighborhoods,  each 
with  its  own  identity,  and  each  making  its 
own  contribution  to  the  large  metropolis. 

On  an  electronic  schematic,  you'll 
find  neighborhoods  with  names  like  Power 
Supply,  Oscillator,  RF  Amplifier,  and 
Digital  Readout.  Looking  at  this  transmitter 
as  a  whole  may  be  daunting,  but  taken 
individually,  they  are  much  easier  to  under- 
stand, and  much  easier  to  trouhlcshoot. 


Here  is  where  the  list  becomes  important. 

Use  the  list  of  things  that  work  to  eliminate 
the  neighborhoods  that  work.  Apply  a  little 
logic  to  eliminate  some  questionable  neigh- 
borhoods. For  example,  if  the  digital  read- 
out works  and  it  uses  the  +5-vott  and 
+  12-volt  power  supplies,  then  it's  a  safe  bet 
that  the  +5-voh  and  the  +  12-volt  power 
supplies  work  properly.  After  the  defective 
neighborhood  has  been  isolated,  use  the 
same  technique  to  isolate  the  area  of  the 
neighborhood  that's  in  trouble;  and  again 
isolate  the  specific  active  device  not  working; 
and  again  find  the  support  element,  such  as  a 
resistor,  that  is  the  problem-  Each  successive 
application  of  the  divide-and-conqucr  system 
eliminates  at  least  half  of  the  remaining 
circuit  until  there  is  only  one  component 
remaining. 

A  FEW  TOOLS 

It  would  be  easy  to  spend  more  money  on 
the  workbench  than  on  the  rig.  Yet,  in  prac- 
tice, there  is  only  a  handful  of  tools  and 

equipment  that  you  really  need  to  trou- 
bleshoot  and  repair  just  about  any  piece  of 
electronic  equipment,  A  14-hp  garden  tractor 
is  nice  if  you're  going  to  run  a  truck  farm,  but 
you  can  raise  a  very  nice  garden  with  a  hoe,  a 
rake,  and  a  spade.  When  a  piece  of  high-pow- 
ered test  equipment  is  absolutely  necessary,  it 
can  be  rented  for  a  small  fraction  of  the  pur- 
chase price.  In  many  towns,  the  high  school 
shop  is  well-equipped  and  available,  since  the 
Instructors  are  often  hams, 

A  Good  Meier: 

One  capable  of  measuring  AC  volts,  DC 
volts,  ohms,  and  AC/DC  current  is  essential . 
It  can  be  an  older  VTVM  (Vacuum-Tube 
Voltmeter!  or  the  newer  transistorized  VOM 
(Volt  Ohmmcier).  The  cost  will  vary  between 
$50  and  $300  for  a  new  unit,  but  a  good  used 
VTVM  can  be  found  at  a  local  hamfest  for  as 
little  as  $25.  Figure  1  is  a  list  of  the  minimum 
requirements  for  the  test  bench  meter. 


Soldering  Tools: 

A  good  25-40W  soldering  iron,  a  tip- 
cleaning  sponge,  and  a  stand  will  prove  use- 
ful since  few  if  any  of  the  components  are  in 
sockets  in  the  new  rigs.  You  will  also  need  a 
supply  of  rosin-core  solder  and  some 
desoidering  braid,  A  handful  of  alligator  clips 
and  a  commercial  typewriter  eraser  with  a 
brush  on  one  end  are  good  soldering  aids. 

If  you  are  a  little  rusty  on  your  soldering 
technique .  read  up  on  the  subject  in  the  con- 
struction-practice section  of  one  of  the  radio 
handbooks.  To  do  it  right,  consider  buying 
one  of  the  self-teach imz  soldering  courses 
available  for  less  than  S20. 

Hand  Tools: 

These  are  another  necessity,  but  you  need 
not  take  out  another  second  mortgage  on  the 
house  if  you  shop  around  and  stick  to  the 
essentials.  Figure  2  lists  the  recommended 
hand  tools.  Don't  skimp  too  much  on  the 
quality,  because  good  hand  tools  will  last  a 
lifetime. 

Miscellaneous  Items: 

Test  clips  in  several  colors,  a  tube  of  instant 
glue,  a  small  magnet  on  a  string,  and  a  few 
baby  food  jars  for  hardware  will  come  in 
handy. 

THAT'S  IT! 

A  few  rules  and  a  few  tools.  You  are  all  set 
to  take  on  just  about  any  piece  of  ailing  gear  in 
the  shack.  What  about  things  like  oscillo- 
scopes, signal  generators,  signal  tracers,  and 
digital  frequency  counters?  These  are  valu- 
able pieces  of  test  gear+  essential  to  the  fiilly- 
c  quipped  professional  repair  shop,  where 
time  is  money,  and  the  competition  demands 
that  the  repair  costs  be  kept  down.  When  you 
determine  that  a  high*priccd  piece  of  test 
equipment  is  needed,  you  can  contact  the 
local  high  school  or  the  local  technical  school 
electronics  instructor.  If  he  doesn't  have  the 
equipment,  he  can  probably  introduce  you  to 
someone  who  does.  Keep  in  mind,  however, 
that  most  problems  can  be  fixed  without  the 
expensive  gear. 


Originally  from  Pennsylvania*  the  author  is  an 
engineer  for  J M  in  Minnesota,  An  avid  runner  and 
computer  enthusiast,  he  lives  at  3365  Granada 
Lane,  Oakdale  MN  55109t  with  his  wife  and  three 
children. 


§  1*800-3284250 


IN  MINN.:  (612)  5355050 

SERVICE:  (612)  535-7533 

TELEX  NO.:  650  329  9719 

MCI  MAIL:  TNT 


2 


When  You  Want  the  BEST 

..♦CALL  TNT  FOR  THE  QUOTE! 


3 


ICOM  IC761 

New  ICOM  superior  HF  transceiver. 
Built-in  AC  supply.  Built-in  automatic 
antenna  tuner.  160-10M/general 
coverage  revr.  Passband  tuning  plus 
IF  shift.  Q5K  up  to  60  WPM. 


M 


3     CALL  TNT  FOR  QUOTE! 


i 


KENWOOD  TS  940S 

Dx-cel  fence!  Top  of  the  line 
transceiver  for  the  serious  operator. 
100%  duty  cycle  xmtr.  High  stability 
dual  digital  VFO's.  Graphic  display 
of  operatins  features.  40  memory 
channels* 

CALL  TNT  FOR  QUOTE! 


•  -4  *  ■   : 


Model  585 


Made  in  USA. 


TEN-TEC  PARAGON 

New  200  watt  full  featured  HF. 
Digital  transceiver  for  the  operator 
who  needs  the  ultimate!  Gen. 
coverage  revr.  Microprocessor 
controlled.  62  memory  channels. 
QSK  for  CW. 

CALL  TNT  FOR  QUOTE! 


1 


£ 


SEE  THE 

NEW  ALINCO 
DUAL  BANDER* 

It'll  knock  your  socks 
off  for  the  5SS. 


EASE  FOR 

"Cherry"  previously 
owned  equipment. 


SERVICE 

Once  you  buy  your 

new  rig  . . .  who  will 

take  care  of  it 

for  you? 

TNT  SERVICES 

WHAT  WE  SILL! 


J 


MS 

s 


OMO 

OSfOflCASHi 


S  ASE   FOR  OUR 

BENCH-TESTED 
USED  EQUIPMENT  USTDIG 


MQN-fH  9  AM  -  6  PM  CENTRAL 
SATURDAY  9  AM    5  PM 


4124  West  Broadway,  Robbmsdale,  MN  55422  (Mpls./St.  Paul) 


CIRCLE  23S  ON  READER  SERVICE  CARD 


Minimum  Test  Bench  Meter  Specifications 


Minimum  Tool  Box  Requirements 


DG  Vol  I  s 
AC  vote 


ce 


Lowes!  range  should  resolve  1G  miitivotls. 
highest  range  should  measure  2000  volts. 

Lowest  range  should  resolve  10  millivolts, 
highest  range  should  measure  2000  volts. 

Lowest  range  should  resolve  1  Ohm.  Highest  range 
should  measure  20  megohms. 


Current  AC/DC 

Lowest  t ange  should  resolve  .  1  milttamp,  highest 

range  should  measure  2  amps. 

Input 

10  Megohms 

Impedance 

Accuracy 

±3%  of  reading. 

Power  Source 

Internal  battery  or  isolated  AC  fine 

Table  /. 

Essential 

Cost 

5  Va  "  Long  nose  pliers 

$4  to  36 

4W"  Diagonal  cutters 

$4  to  $8 

Wire  Stripper  (*12  to  *24  wire) 

$3  loSS 

\*  '■Nutdnvef 

S3  to  S3 

#1  Phillips  screwdriver  (3*) 

Less  than  92 

#3  Phillips  screwdriver  (6*J 

Lees  than  $2 

H  "  Blade  screwdriver (4* J 

Less  than  S2 

v«  ■ '  Blade  screwdriver  (8 "} 

Less  than  $2 

Alter*  hex  key  set 

18  to  $10 

Essential 

Plastic  alignment  tool  set 
Razor  knife 

Optional 

Vacuum  desotdenng  toot 
Nut  driver  set  (fl  pes) 
Beet!  Kuan's  knrte 

Mirror  On  an  8 "  handle 

Table  2. 


Cost 

Less  than  S3 
Less  man  S2 

SSloSS 
$8  to  $12 
$2  loSS 
£4  to  $6 
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Number  10  on  your  Feedback  card 


LLOYD 

AND 

IRIS  COLVIN 

DXERS'  DXERS 


by  Leon  Fletcher  N6HYK 


superlative:  the  highest  or  utmost  de- 
gree: the  acme;  surpassing  all  others. 

In  the  world  of  hamming,  superlative  is 
certainly  the  word  for  the  Coivins— Lloyd 
W6KG  and  Iris  W6QL  of  Richmond,  Cali- 
fornia. Together  they  have  accrued  more  than 
a  century  of  hamming.  Lloyd  was  licensed  in 
1929  (59  years  ago)  and  Iris  was 
licensed  in  1945  (43  years  ago). 
Those  102  years  of  amateur  radio 
operating  have  produced  records— 
many  records.  Some  will  stand 
forever.  Now.  we  can  all  improve 
our  on-the-air  skills  with  the  essen- 
tia] tips  this  unique  couple  has  shared 
with  us. 

The  Coivins  have  devoted  their 
lives  to  travelling  the  world  on  DX- 
peditions.  They  have  operated 
from  nations  so  exotic  that  they  are 
not  even  mentioned  in  many  gcog- 
raphy  books.  They  have  been  hon- 
ored worldwide— by  ham  organi- 
zations, of  course,  and  by  foreign 
governments  as  welL 

Drawing  From  their  extensive 
hamming  experience,  the  Coivins 
point  to  a  few  basic  but  essential 
tips— tips  that  every  amateur  radio 
operator  should  know  to  improve 
on-the-air  skills.  But  to  fully  appreciate  their 
suggestions,  it  is  helpful  to  begin  by  knowing 
a  bit  about  this  distinctive  couple. 

Colvin  Real  Estate 

"Tt  all  started  in  the  wilderness  of  Alaska, " 
Lloyd  enjoys  saying.  There*  shortly  before 
World  War  IL  he  bought  40  acres  of  land  a 
short  distance  outside  of  Anchorage.  fciI  paid 
SLOOO  for  the  property,  and  I  had  to  borrow 

most  of  that.*1 

It  w  as  land  on  which  Lloyd  planned  to  build 
a  giant  rhombic  antenna.  He  started  constrac- 
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tion.  but  had  erected  only  one  lower  when 
some  officials  in  the  Army  Signal  Corps  de- 
cided that  Lloyd's  spread  was  the  very  place 
the  military  needed  for  its  own  radio  station. 
"So  I  sold  them  the  property  for  $40,000— a 
profit  of  40  times  in  about  a  year.  And  no 
income  tax!*" 

That  experience  launched  Lloyd  on  a  ca- 
reer of  buying  and  selling  property.  To  do 


Photo  a. 
shack  tn 


The  Colrins-tm  (W6QL)  and  Uoyd  tW6KGf—in  their  home 
Richmond ,  California.  (Phoio  by  Leon  Fletcher,  N6HYK. ) 


that,  it  was  obviously  necessary  to  know 
exactly  where  particular  plots  of  land  were 
situated— to  have  properties  surveyed,  'But 
in  those  days  there  were  very  few  surveyors 
in  Alaska/  Lloyd  says,  "Earlier,  while 
studying  for  my  degree  in  electrical  engineer- 
ing at  the  University  of  California  at  Berke- 
ley .  I  had  taken  one  course  in  surveying,  That 
was  enough  for  me  to  get  a  surveyor's  license 
in  Alaska." 

Soon  he  branched  out.  got  a  contractor's 
license*  and  was  building  homes,  offices,  and 
industrial  structures  in  Alaska  and.  later,  in 


California.  Along  the  way,  his  wife  Iris  also 
obtained  a  contractor's  license  and  worked 
closely  with  Lloyd  as  the  projects  increased 
in  number,  size,  and  complexity. 

Together  they  continued  to  build  their  re- 
sources—until 1965:  "That  year  we  sold  our 
house,  closed  out  the  construction  contracts 
we  had  going,  and  went  on  our  first  DXpedi- 
tion,'% 

Since  then*  Lloyd  and  Iris  have: 
Visited  181  countries. 
Operated  their  ham  stations  in  1 10 
countries. 

Earned  DXCC  Awards  in  more 
than  90  countries. 
Held  more  than  140  different  calls. 
Earned  more  than  60  awards. 
Earned  more  than  400  certificates. 
Worked,  they  believe,  most  of  the 
active  hams  in  the  world. 

Lloyd  is  named  in  the  very  top 
group  of  hams  on  the  ARRL's  DX- 
CC Honor  Roll—with  confirma- 
tion from  all  of  the  316  countries 
currently  on  the  DXCC  list.  He's 
also  worked  an  additional  37  coun- 
tries that  have  been  deleted  from 
the  list  because  of  political  or  other 
changes,  Thus,  he  has  a  total  of  353 
countries  confirmed,  as  verified  by 
the  ARRL's  most  recent  (June, 
1987)  report.  Iris  has  confirma- 
tions from  just  one  less  country  on  the  DXCC 
list— 315,  And  she  has  worked  an  additional 
23  countries  that  used  to  be  on  the  list,  for  a 
total  of  339  countries  confirmed . 

But  perhaps  their  most  impressive— in- 
deed, startling— achievement  is  their  collec- 
tion of  more  than  525tOOO  QSL  cards,  "We 
have  the  world's  largest  collection,"  Lloyd 
claims.  The  cards  are  filed  alphabetically, 
clearly  a  major  task  in  itself.  Also  impressive 
are  the  statistics  those  cards  produce: 
All  the  cards  weigh  close  to  two  tons. 
Thev  fill  nearlv  400  file  drawers. 


Green.) 


Those  drawers  occupy  some  40 
feet  of  ciam  metal  cabinets. 
There  are  about  1,400  cards  in 
each  drawer. 

The  average  drawer  weighs  ten 
pounds. 

The  project  took  the  equivalent 
of  more  than  four  years  of  full- 
time  effort,  8  hours  a  day  to 
handle  those  cards— to  open  the 
envelopes,  sort,  log,  and  reply. 
Yet  not  quite  all  their  cards  are  in 
those  files.  Lloyd  likes  to  show  vis- 
itors the  3-inch  thick,  hard-bound 
book  in  which  he  and  Iris  have 
mounted  selected  cards.  Then  he 
says  with  a  playboy's  smile:  "If  I 
want  to  start  a  conversation  with  an 
XYL— at  a  DX  conference  or 
someplace— I  just  show  her  this 
book.     In  it  is  a  collection  of  hun- 
dreds of  picture-QSL  cards  dis- 
played under  carefully-labeled 
headings— airplanes  and  automo- 
biles, babies  and  birds,  cats  and 
cartoons,  and  on  and  on  through 
the  entire  alphabet. 

Iris  is  quick  to  respond,  She  dis- 
plays another  thick  book  of  cards. 
It  contains  samples  of  the  great  va- 
riety of  their  own  QSLs  which 
they've  mailed  from  their  DXpeditions 
around  the  world. 

All  those  cards  came  from  the  more  than 
one  million  QSOs  the  Colvins  say  they've 
made.  That  many  contacts  produce  mon- 
strous paperwork.  For  example,  in  1984, 
when  the)  returned  from  a  6-month  DXpedi- 
tion  to  13  countries  in  South  America,  they 
faced  25T000  QSL  cards  to  file.  That  was 
after  weeks  of  work  by  three  friendly  hams 
who'd  volunteered  to  open  envelopes  and 
sort,  log,  and  reply  to  the  cards* 

The  job  of  answering  cards  is  made  easier 
and  quicker  by  use  of  special  log  sheets  which 
the  Colvins  designed  years  ago.  Those  logs 
consist  of  two  identical  pages  with  a  sheet  of 
carbon  paper  between.  As  the 
Colvins  operate,  they  write  the  in- 
formation in  the  log  just  as  it  will 
appear  on  the  QSL  cards  they'll 
Ncnd  out—Date,  GMT  on.  GMT 
offt  Station.  Freq*  Mode,  RST, 
Qpr.  The  first-original -page  of  the 
logs  is  their  permanent  record:  the 
second-carbon  page-is  cut  into 
strips,  each  strip  an  individual  con- 
tact. The  backs  of  those  strips  are 
pre-eovered  with  dry  glue  so  it 
takes  little  time  to  wet  them  and 
attach  them  to  the  cards— another 
bonus  from  such  logs:  Hams  who 
QSL  the  Colvins  receive  cards  with 
the  confirmations  personally  hand- 
written by  these  celebrated  hams. 


Photo  3.  Lloyd's  WPX  certificate,  the  very  first  such  award  issued  to 
anyone,  is  dated  December  1 ,  1957.  The  day  before,  feeling  sure  that  the 

one  more  QSL  card  he  needed  for  the  award  nm  sifting  in  the  Alameda. 
CAt  Post  Office  (which  was  closed  for  Sunday)  he  went  to  the  office,  and 
after  repeated  pleas .  got  an  official  to  check  the  mat!  and  find  the  final 
card.  Vie  next  morning  Lloyd  flew  East  and  hand-delivered  his  applica- 
tion just  a  few  hours  before  a  ham  from  K2-land  arrived  hoping  to  receive 
the  first  award.  fTlte  authorizing  signature  on  Lloyd's  award  is  hy  Wayne 


{Photo hy  Uon  Neither,  N6HYK.) 


ever  use  computers  in  our  hamming.  * 

If  they  did,  that  would  add  still  more  to  the 
40G  pounds  of  gear  they  current!}  haul  on 
their  frequent  overseas  trips.  "We  spend 
hours  trying  to  figure  out  how  to  reduce  that 
load.  We  search  for  even  a  five-pound  sav- 
ing*" Lloyd  says.  By  now.  however*  after  all 
their  travels,  their  luggage  is  highly  struc- 
tured. 

For  their  clothes,  each  takes  just  one  suit- 
case—fct  not  very  big  ones/  They  take  a  foot- 
tocker  crammed  full  with  the  rotator  for  their 
beam,  20  pounds  of  coaxial  cable,  fittings, 
tools,  and  such.  Their  antenna  (Hy-Gain  TH- 
3)  is  specially  cut  so  it  and  a  mast  tit  into  a 
custom-designed  canvas  bag  eight  inches  in 


Packing  Strategy 

Computer-logging?  Lloyd  paus- 
es. Iris  answers:  We  use  a  com- 
puter for  the  accounting  in  our 
business.  But  Lloyd  doesn't  really 
like  computers.  I  don't  think  we'll 


Photo  C  After  every  DXpedition,  on  the  roof  of  the  3 -story  apartment 
building  they  built.  Iris  and  Lloyd  reassemble  and  cheek  every  unit  of  the 
Hi-Gain  TH-3  beam  they  \e  used  in  countries  around  the  world. 

(Photo  by  Leon  Fletcher,  N6HYK, ) 


diameter,  6.5  feet  long.  41A11  that 
goes  aboard  our  plane  as  Luggage. 
We  carry  the  rest  of  our  station 
ourselves/  Iris  says.  Lloyd  adds, 
"If  the  airline  loses  our  suitcases 
with  our  clothes,  we  can  still  oper- 
ate—we can  sit  there  in  our  under- 
wear and  operate.  But  we've  got  to 
have  our  gear  to  get  on  the  air/ 

Lloyd  lumbers  aboard  airplanes 
toting  as  carry-on  luggage  a  47- 
pound  Tokyo  Hi-Power  HF  band 
linear  amplifier.  Model  HL-1K/A; 
a  27-pound  ICOM  75 1  A  transceiv- 
er; and  a  small  airline-type,  under- 
the-seat  bag  heavy  with  bits  of  gear 
for  their  station. 

Lloyd  smiles  as  he  says,  "Here 
at  home  I  practice  carrying  that 
stuff— watching  myself  in  a  mir- 
ror—trying to  look  like  I'm  walk- 
ing casually  with  just  20  pounds  of 
luggage.  And  we  never  put  our 
transceiver  and  amplifier  in  any 
kind  of  container.  We  always  have 
it  out  in  full  view.  That  way  airport 
security  guards,  airlines  crews, 
even  custom  agents  rarely  bother 
us.  They  can  see  wcrre  not  trying 
to  sneak  aboard  anything  that's 
illegal/* 
Sometimes  Iris  takes  over  carrying  one 
piece  or  another  of  the  station,  but  not  recent- 
ly. Early  in  1987,  while  on  Maldive  Island 
(8Q),  she  and  Lloyd  were  coming  down  the 
rickety  stairs  of  the  government  communica- 
tions office— "the  equivalent  of  our  FCC," 
Lloyd  says,    'The  bottom  step  was  slanted 
downward  at  quite  an  angle.  She  slipped,  I 
couldn't  catch  her,  and  she  landed  hard/4 
Her  leg  was  broken  near  her  hip:  she  was 
flown  to  Sri  Lanka  <4S)  for  "the  best  medical 
service  in  the  area/1 

Back  at  their  home  in  October  1987,  Iris 
said,  *Tm  really  feeling  pretty  good  now/1 
But  she  was  still  walking  with  a  cane.  Occa- 
sionally her  face  showed  her  pain.  Says 
Lloyd.  "She'll  always  be  carrying 
about  a  pound  of  metal  in  her  leg/ 

Golden  Hints 

Based  on  their  vast  experience  in 
DXing*  the  Colvins  point  to  several 
specific  techniques  they  feel  hams 
should  master: 

First.. .the  skill  they  consider  the 
most  important,  by  far:  that  same 
old,  essential  first  step— the  tech- 
nique so  very  many  hams  still  ig- 
nore: LISTEN!  "Don'taskaDXer 
his  or  her  call/  pleads  Lloyd, 
4 'They'll  give  it  soon.  We  give  ours 
every  minute  or  so.  Don't  call  on 
topofaQSO.  Listen.  Don't  ask  for 
frequencies — listen.  Just  listen!* 

Lloyd  likes  calling  stations  to 
tail-end— to  transmit  their  call  just 
as  the  previous  station  is  conclud- 
ing the  contact.  "But  tail-ending 
should  be  done  only  at  the  very  end 
of  a  contact— after  all  essential 
information  has  been  passed.  And 
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never  call  in  the  middle  of  a  QSO. 
You  need  to  develop  a  feeling 
forwhen's  the  right  moment  to 
tail-end." 

That  point  leads  Iris  to  empha- 
size the  importance  of  **  working  at 
the  rhythm  of  the  DX  station/'  By 
that  she  means,  if  the  DX  station 
comes  back  fast,  you  should  re- 
spond fast.  But  if  the  DX  station 
repeats  calls  slowly,  precisely,  you 
should  give  your  call  slowly,  pre- 
cisely—the DX  station  probably  is 
having  trouble  copying.  If  the  DX 
station  picks  out  stations  by  repeat- 
ing just  two  letters,  you  should  call 
with  just  two  letters  and  not  your 
entire  call.  If  the  DX  station  is  ask- 
ing operators  for  their  names,  you 
should  give  your  name  without  be- 
ing asked. 

Another  recommendation  is 
implied  in  Lloyd's  observation  that 
"it  seems  like  half  of  ail  hams  don't 
know  how  to  work  split.  Yet  that's 
one  of  the  most  valuable  tools  for 
DXcrs^ 

Lists  and  nets?  4  They  are  impor- 
tant in  some  situations/*  Lloyd 
said.  'Tm  not  against  them.  We 
prefer  to  work  on  our  own.  but  if 
conditions  make  lists  or  nets  neces- 
sary* we  do  them." 

Iris  and  Lloyd  both  work  consid- 
erable CW  as  well  as  phone.  Lloyd 
sa)  "1  generally  work  CW  at 
about  25  wordS'per-minute.  1  can 
do  a  little  over  40.  but  at  that  speed 
I  have  to  repeal  too  much  for  many 
hams."  He  adds,  'When  calling 
stations  are  orderly  and  the  pile-up 
is  not  too  big,  I  can  do  200  QSOs  an 
hour.'  That's  an  average  of  one 
every  IS  seconds. 

The  Colvins  travel  under  the 
sponsorship  of  a  tax-free  YASME 
Foundation.  YASME  means 
'Good  luck' '  in  Japanese,  and  was 
the  name  of  a  boat  sailing  around 
the  world  in  1954  by  a  young 
Britisher,  Danny  Weil.  On  a 
stopover  in  the  US  Virgin  Islands, 
he  earned  a  ham  license,  then  set 
sail  on  the  world "s  first  extended, 
continuous,  week-after-week  DX- 
pedition.  The  foundation  was  es- 
tablished in  1961  to  help  Danny 
with  expenses.  In  1964  Danny  mar- 
ried and  decided  to  quit  DXpedi- 
tioning.  The  next  year*  the  Colvins 
started  DXing  under  the  aegis  of 
YASME,  but  with  the  stipulation 
that  they  pay  all  of  their  own  ex- 
penses. 

Where  To  Now? 

Where  will  they  go  on  future 
DXpeditions?  *fc  We've  been  cor  re* 
spending  with  government  offi- 
cials in  a  number  of  countries  for 
some  time,  trying  to  gel  permission 
to  operate,  especially  in  those 
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Photo  D.  Behind  the  CoMns  is  the  ha  finer  listing  countries  they  have 
visited,  a  visual  they  display  at  most  of  the  many  ham  meetings  at  which 
they  speak. 


PhatO  E,  When  she  Colvins  worked  as  D68KG,  Comoros,  a  country  an 
a  group  of  islands  in  the  Indian  Ocean,  their  beam  needed  frequent 
adjustment.    The  beach  on  which  it  was  set  faced  constant  high 

winds. 

(PhofO  courtesy  of  Iris  andLiovd  Cohtn. ) 


Photo  t~.  At  the  railroad  station  in  Windhoek,  Namibia,  South  West 
Africa,  getting  ready  to  take  the  Colvins  to  their  operating  siter  a  taxi 
driver  lashes  to  his  car  the  special fx  designed  canvas  bag  which  contains 
their  dismantled  beam  and  mast. 

tPhoto  t*  wtesy  of  Iris  and  Uoyd  Cotvin.) 


places  in  the  top  twenty  of  the  most 
wanted -countries/  Lloyd  says. 
We'll  go  to  the  first  one  that  sends 
us  authorization. 

The  day  after  this  writer  inter- 
viewed the  Colvins.  they  were  to 
leave  on  still  another  DXpedition— 
to  Mexico,  to  work  during  upcom- 
ing contests.  This  time„  rather  than 
flying,  they  were  to  drive,  Lloyd 
pointed  to  the  truck  he  was  about  to 
pack  for  the  trip— an  18-year-old 
Volkswagen  double-cabin  veteran 
which  had  already  traveled  nearly 
200,000  miles.  It  seemed  like  a 
very  modest  vehicle  for  a  couple 
^ho  can  afford  to  travel  virtually 
full  time.  But  earlier,  when  talking 
about  flying,  Lloyd  had  said,  "We 
never  fly  first  class.  We  never 
squander  our  money— we  use  it  all 
for  DXing,'1 

Clearly,  Lloyd  means  it  when  he 
takes  Iris's  hand— as  he  docs  of- 
ten— and  says,  *' Hamming  is 
everyttung  in  our  lives/  Iris  nods 
in  agreement. 


A  few  of  the 

■  more  than  140 

calls  held  by  the  Colvins: 

C21NI 

-Nauru 

CT2YA 

-  Azores 

CT3AU 

-  Andorra 

FK0KG 

-  New  Caledonia 

HR0QL 

-  Honduras 

KG4KG 

-  Guantanamo  Bay 

TU2CA 

-  Ivory  Coast 

TY2KG 

-  Benin 

VP2MAQ 

-  Monserrat 

VP2EEQ 

-  Anguilla 

W6KG/TT5 

-  Costa  Rica 

W6QL/6Y5 

-  Jamaica 

YJ8KG 

-  Vanuatu 

ZB2AX 

-  Gibraltar 

ZF2CI 

-  Cayman  Island 

3D2KG 

-  Fiji 

5T5KG 

-  Mauritania 

5V1KG 

-Togo 

6W8CD 

-  Senegal 

9G1KG 

-  Ghana 

9L1KG 

-  Sierra  Leone 

Leon  Fletcher  N6HYK  of  274 
Webster  Drive,  Ben  Lomond, 
CA  95005,  is  the  author  of  several 
textbooks  on  public  speaking  and 
has  written  for  various  publica- 
tions. 
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by  John  Hugentober  N8FU 


Maximize  your  QSL  return. 


(The  following  article  fa  reprinted  from  ihe 
September,  1987,  issue  of  the  Mike  and  Key 
widt  the  permission  of  editor  Paid  Riedel 
WB8NFT\ 

Hear  an  Unusual  Prefix  on  the  Air? 

L  First  Ground  Rule— W.F.W.L.  (Work 
First*  Worry  Later).  Even  if  you  suspect  a 
call  may  be  a  bootlegger  (also  called  pirate  or 

Jim"),  it  may  appear  in  73 ,  QSTov  CQ  f  as 
a  legitimate  operation. 

2  To  find  out  the  country  oi  the  station, 
consult  [he  Table  of  Allocation  of  Interna- 
tional Call  Sign  Scries  in  the  Callbook.  Take 
for  example  the  call  LP2AA.  This  is  found  in 
the  range  LOA-LWZ.  placing  it  in  Ar- 
gentina. 8J5ITU  is  found  in  Japan. 

Want  a  QSL? 

L  If  you're  not  concerned  with  a  speedy 
response,  use  the  Bureau.  The  Bureau  is  the 
only  way  for  some  stations  since  they  give 
no  direct  address.  Unfortunately,  some  re- 
turn  times  are  rather  slow  —three  months 
to  two  years  for  the  Russians— but  often  it  is 
the  only  way. 

To  use  the  Bureau,  get  some  6x9  Manila 
envelopes*  and  ^end  3  to  4  of  them  to  the 
address  in  front  of  the  Calihook.  Address  the 
envelopes  to  yourself  and  place  your  call  in 
the  upper  left-hand  corner  in  large  letters 
{one  inch  or  so  high),  place  at  least  22  cent* 
on  each  envelope,  and  send  to  the  address 
shown.  They  will  send  them  back  to  you 
periodically  and  let  you  know  when  you  have 
used  the  last  envelope.  This  takes  care  of 
incoming  procedures. 

Your  Outgoing  QSLs 

You  may  send  your  cards  oui  by  mail  (air 
mail  is  best)  to  the  DX  Bureau  listed  in  front 
of  the  Calihook  for  all  DX  including  Canada 
and  US  possessions  (no  continental  USA.). 
KHb  and  KL7  are  considered  DX.  Some 
countries  do  not  have  QSL  bureaus. 

If  you  are  an  ARRL  member,  you  ma\ 
package  up  your  DX  cards,  arranged  alpha- 
betically hy  prefix,  and  send  them  to  ARRL 
(Outgoing  QSL  Division).  Include  the  mem- 
bership address  sticker  that  was  on  the  wrap- 


per of  your  £?5Taml  SI  per  pound  or  fraction 
(1  Vi  pounds  costs  $2).  You  should  send  this 
money  hy  cheek  or  money  order  made  out  to 
*ARRL".  They  will  then  send  your  cards  to 
the  respective  bureaus  by  first-class  mail 
monthly.  I  use  this  system  extensively  with 
very  good  results.  You  may  make  these  mail- 
ings once  a  month  if  you  wish. 


4 'Even  if  you  suspect  a 

call  may  be  a  bootlegger 

(also  called  pirate  or 

slim),  it  may  appear  in 

73,  QST  orCQ,  as  a 
legitimate  operation. " 


To  QSL  direct,  send  the  QSL  to  the  station 
by  air  maiL  including  a  self- addressed  envel- 
ope, preferably  4  vh  "  x6"  "tall"  envelope.  A 
lot  of  DX  cards  are  taller  than  US  cards  and  it 
is  a  shame  to  have  the  QSL  for  you  folded  and 
spoiled  just  because  you  didn't  provide  a 
large  enough  envelope. 

There  are  three  ways  to  cover  this  postage 
back  to  you  (Send  it  along  with  the  tall 
envelope.): 

A.  Send  a  dollar.  This  Is  generally  not  a 
good  idea.  Dishonest  postal  employees 
abound  who  steal  money  from  the  mail.  Also, 
recipients  in  many  countries  may  have  a  hard 
time  exchanging  currency,  and  it  may  even 
be  illegal  for  them  to  have  other  count  rn 
money  in  their  pi        sion. 

B.  Send  International  Reply  Coupons 
(IRCs).  available  at  Post  Offices  for  80  cents 
each,  One  IRC  suffices  to  send  your  QSL 
direct,  but  more  than  one  is  required  for  re- 
turn air  mail  f  see  front  of  Callbook). 

C.  Send  W2AZX  a  SASE  (Self- Addressed 
Stamped  Envelope)  and  request  his  stamp 
list.  This  is,  in  my  opinion,  the  cheapest  and 
best  way.  He  provides  stamps  for  DX  coun- 
tries for  a  fraction  of  the  IRC  costs.  Jusi  put 
the  stamps  on  your  envelope  that+s  coming 


back  to  you.  The  sender  doesn't  have  to  wor- 
ry' about  buying  stamps,  which  should  short- 
en the  return  time. 

The  only  reason  1  use  direct  mailing  is  if  he 
says  this  is  the  only  way,  or  I  need  his  card 
for  DXCC, 

Now,  if  he  says  QSL  VIA  manager  Joe 
Ham  W2XXX.  you  want  to  send  a  normal- 
sized  SASE  along  with  your  card  to  W2XXX. 
Place  on  the  back  of  your  envelope  going  to 
W2XXX  the  call  of  the  DX  station  and  the 
date  of  the  QSO.  This  allows  W2XXX  to  son 
his  incoming  mail  easily  and  process  your 
card  quick  I  > 

Two  Important  Rules  For  All  DX  QSLs 

I .  Use  GMT  (also  knowm  as  LITC)  on  all 
your  DX  QSLs.  Your  contact  almost  always 
uses  this  system,  and  it  would  be  hard,  if  not 
impossible*  for  him  to  find  your  QSO  on  his 
log  if  you  use  local  time.  It  would  be  especial- 
ly misleading  if  he  worked  you  during  a  con- 
test, where  a  great  number  o\  stations  are 
worked  over  a  many -hour  period.  In  fact, 
keeping  a  clock  in  the  shack  set  to  GMT  is  a 
good  idea.  It  cuts  down  the  confusion  in  log- 
ging skeds  or  filling  out  QSLs, 

GMT  is  Eastern  Daylight  Savings  Time 
(EDST)  plus  4  hours,  or  Eastern  Standard 
Time  (EST)  plus  5  hours,  using  the  24-hour 
clock.  Remember  that  the  new  day  starts  at 
2000  EDST.  2001  EDST  Friday  is 000 1  UTC 
Saturday, 

2,  Spell  out  the  month,  or  use  day/month 
system.  To  a  DX  station,  8/2/83  reads  Febru- 
ary 8th  instead  of  August  2nd.  August  second 
is  best  written  "'2  Aug  83",  "2.8.83"  or 
**2.VHLS3,\  Roman  numerals  rule  out  any 
doubt, 

I  hope  these  tips  will  further  your  skill  in 
the  art  of  QSLing!| 


Hamming  is  a  family  affair  for  John  N8FU, 
whose  wife  Carol  is  K8DHIC  Son  John,  Jr.  is 
KC8MZ.  and  daughter  Melody  is  KA8L4B. 
Carol  and  John  are  very  active  in  10- 10,  and 
John  is  the  M-area  manager  for  this  ftrganiza- 
iion.  John  is  48  years  old  and  a  postal  clerk 
whose  hobbies  include  (of  course!)  DXtng 
and  stamp  collecting. 
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by  Steve  Wolf  N08M 


Number  (2  on  your  Feedback  card 
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These  much-maligned  nets 
are  more  useful  than  you  think, 


"Working  DX  is  like 
fishing,  .  .  you  just  never 
know  what  you're  going  to 

catch  "  — Sen,  Barry 
Goidwater  K  7UGA 

There's  a  lot  of  print  lamenting  the 
crowded  conditions  on  our  amateur 
radio  bands.  Contesters  are  criticized  for 
making  40  meters  .sound  I  ike  a  food  processor 
on  puree.  DXers  arc  derided  For  using  oodles 
of  band  space  in  pileups  in  just  making  the 
contact  instead  ofcfwimttftieaiing.  And  nchr 
They  say  it  takes  divine  intervention  to  find  a 
non-net  frequency  on  20  meters.  All  for 
what?  A  23-second  contact  to  exchange  the 
minimum  required  information  to  qualify  for 
whatever  paper  they  are  chasing. 

Do  net  operators  and  DXers  do  anything 
for  amateur  radio?  You  bet!  J  hope  to  explain 
here  why  they  are  there  and  how  they  can  be 
of  value  to  amateur  radio, 

DX  Net  Basics 

Net  operation  is  simple  in  principle.  The 
main  feature  is  the  net  control  operator,  the 
ham  who  coordinates  the  contacts  made  on 
the  net  by  "ehecking-in"  hams  one  at  a  time 
He  or  she  coordinates  contacts  with  stations 
listening  on  the  net,  The  net  controller  serves 
as  the  master  of  ceremonies  and  arbiter, 
maintaining  net  discipline  and  setting  the 
pace  of  operation.  Net  controllers  ask  fcf 
cheek-ins,  list  callsigns  of  DX  stations  avail* 
able  for  others  to  work,  then  give  net  partici- 
pants a  chance  to  work  DX  stations  under 
relatively  controlled  conditions. 

Nets  give  the  little  gun  a  chance  to  work 
some  truly  rare  DX.  Modest  power  and  sim- 
pte  antennas  are  normally  enough  to  get  on 
the  list  and,  once  there,  work  the  DX  on  a 
clear  channel,  DX  nets  are  a  good  way  of 
cheeking  propagation  conditions,  too.  This  is 
due  to  the  large  number  of  stations  from  all 
areas  of  the  world  that  check  in— or  not,  as 
the  case  may  be— in  a  short  period.  Mod 
important,  however,  nets  teach  operators 
discipline  and  listening  skills.  Lack  of  disci- 
pline and  the  inability  to  listen  to  and  obey  the 
net  control  is  a  sure  way  to  guarantee  that 
would-be  DXers  will  not  make  those  desired 
contacts. 

Domestic  Awards  Nets 

In  a  Worked-AII-Staies  (WAS)  net,  st;i 
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tions  from  around  the  country  check  in  with 
the  hope  of  making  a  contact  with  stations  in 
states  they  have  not  yet  worked.  Some  peo- 
ple shake  their  heads  at  the  WAS  nets.  They 
are  just  too  easy  and  not  in  spirit  with 
the  "challenge"  of  amateur  radio.  These 
people  are  missing  the  fun  of  these  nets.  It 
is  not  simply  a  matter  of  working  and  con- 
firming all  5(1  states.  It  is  a  matter  oJ  doing  it 
five,  ten  or  fifteen  times,  It  is  a  matter  of 
qualifying  for  awards  thai  require  a  greardeal 
of  strategy. 

Nets  have  the  appeal  of  a  chess  tourna- 
ment. Various  awards  programs  require  op- 
erators to  amass  a  certain  number  of  con- 
tacts or  credit  points.  Simple  contacts  with 
states  may  count  less  than  contacts  with 
mobile  operators  in  the  state*  those  in  the 
state  capital,  and  other  variations.  An  op- 
erator determines  what  contact  he  or  she 
would  like  to  make,  depending  on  the 
"pieces'  available  on  the  net  and  the  per- 
sonal needs  to  achieve  a  particular  award. 
The  needed  stations  may  take  a  break,  or 
propagation  may  foil.  Then  it  is  time  to  con- 
sider a  secondary  strategy,  The  whole  pro- 
cess can  become  addicting.  It  is  the  croquet  of 
amateur  radio. 

While  non-net  operation  involves  some  of 
the  same  skills,  a  net  assures  there  are  other 
players  in  the  game.  Some  of  the  other  play- 
ers are  masters  from  whom  to  learn  operating 
skills. 

There  are  vers  few  things  that  will  teach 
operators  propagation  better  than  WAS  nets. 
On  a  typical  net,  stations  represent  all  areas 
of  the  country,  A  quick  check  of  callsigns 
will  illustrate  to  where  the  band  is  open.  Lis- 
tening for  a  bit  will  show  how  the  band  re- 
acts to  changes  in  propagation.  Over  a  pe- 
riod of  months  operators  learn  when  and  to 
where  the  bands  will  open.  There  are  few 
hetter  qualified  amateurs  than  those  who  par- 
ticipate on  these  nets.  They  arc  finely  attuned 
to  the  band  and  its  characteristics.  They  have 
been  around  and  noted  band  trends.  Many 
times  they  offer  propagation  predictions  no 
agency  could  produce.  They  can  also  offer 
guidance  to  those  seeking  the  rare  and  elusive 
contact. 

In  Case  of  Emergent^ 

I  am  in  charge  of  emergency  communica- 
tions for  a  city  of  40,000  residents,  a  position 
1  have  held  for  more  than  ten  years.  I  have 
often  considered  how  1  would  establish  com- 
munication links  on  the  HF  band.  Whom 


would  1  call,  and  what  are  their  chances  of 
success 

I  can  tell  you  whom  I  wouldn't  calL  The 
first  off  the  list  is  the  repeater  fanatic.  There 
they  sit.  waxing  their  rubber  ducks,  oblivious 
to  spectrum  outside  of  that  defined  by  the 
input  and  output  of  their  favorite  repeater. 
Nor  would  I  call  the  rag-cbewer.  They  may 
be  great  talking  to  someone  else  about  the 
type  of  dung  used  to  fertilize  their  gardens. 
But  when  it  comes  time  to  pass  a  serious 
message  under  pressure  or  poor  band  condi- 
tions, they  would  fall  on  their  face. 

No,  I  would  look  elsewhere.  The  first  place 
I  would  go  for  traffic  destined  out  of  the 
country  would  be  the  local  DX  repeater.  With 
their  (perhaps  ridiculous)  array  of  equipment 
and  antennas.  DXers  are  probably  overquati- 
fied  to  handle  anything  I  can  give  them.  For 
domestic  traffic,  I  would  look  for  the  person 
working  on  the  WAS  nets.  When  propagation 
on  one  band  dies,  I  need  someone  who  can 
change  bands  quickly  and  know  what  fre- 
quencies to  use.  I  do  not  need  some  fool 
searching  forty  meters  for  a  clear  frequency 
between  the  broadcast  stations.  1  need  some- 
one who  can  go  to  a  net  and  instantly  identify 
a  call  sign  with  a  location.  Net  operators  who 
work  DX,  states,  or  counties  together  have 
these  skills 

I  need  commitment.  I  need  someone  who 
can  recognize  a  goal  and  stick  with  me.  Times 
will  get  boring,  I  don't  need  someone  who 
goes  off  the  air  if  they  don't  handle  a  message 
for  over  an  hour.  An  award  hunting  net  oper- 
ator has  the  tenacity  to  stick  with  his  goals, 
even  though  the  odds  may  be  against  him. 
And  above  all,  such  an  operator  has  disci- 
pline coupled  with  skill,  an  unbeatable  com- 
bination when  the  chips  are  down. 

Hearing  an  award  net  transform  into  an 
emergency  net  is  a  remarkable  event.  Many 
in  the  net  have  worked  together  for  many 
years  and  know  how  each  operates  and  their 
capabilities,  The  transition  is  smooth  and 
professional.  I  ean  find  that  knowledge,  that 
commitment,  and  that  equipment  in  competi- 
tive net  operators. 


Steve  is  a  police  officer  in  Olmsted  OH  in  charge 
of  emergency  communications  for  the  police  de- 
partment He  is  involved  in  local-area  and  county 
emergency  preparedness  and  writes  ftir  amateur 
radio  publications.  His  address  is:  Steve  Wolf 
N08M.  27132  Butternut  Ridf*e  Road,  N.  Olmsted 
OH  44070-4417. 
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U9BP  111.95  Counts  as  2 

CIRCLE  128  ON  READER  SERVICE  CARD 


& 


ASTROIU 

cor  pan  ATI  aiM 


9  Autry 

Irvine.  CA  9271 8 

{714]45B-7277 


INSIDE  VIEW -RS-12A 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  *  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

*  FOLD-BACK  CURRENT  LIMITING  Prelects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

-  CROWBAfl  OVER  VOLTAGE  PROTECTION  on  all  Models 
sxcop!  HS-3A,  HS-4A,  HS-5A 

*  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

*  ONE  YEAR  WARRANTY  »  MADE  IN  US  A 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  vofts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  inJIafcll  will  Zffl  VAC  input  volligi 


MODEL  RS-SOA 


MODEL  8S-50M 


MODEL  V5-50M 


RM  SERIES 


19"  x  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-1ZA 
RM-35A 
RM-50A 

Separate  Vol!  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 


Continuous 
Duly  | Amps] 

9 
25 

37 

9 

25 

37 


ics- 

|Ampi) 
12 
35 
50 

12 
35 
50 


Sizt(IN| 

HxWxD 

s%  x  is  x  av< 

5V*  x  19  x  Wh 
5'/*  x  19  x  12'? 

5V4  X  19  X  a 
5^  x  19  X  12'? 

5%  x  19  x  12<* 


Snipping 

Wl.  (lbs  | 
16 

3a 

50 

16 
38 

50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

R£^3A 

RSr4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Contiitais 

Only  [Amps| 

2,5 

3 

4 

5 

5 
7,5 

9 

9 

16 

25 

37 


ICS" 

|  Asp 2 1 

3 
4 

5 

7 
7 
10 
12 
12 
20 
35 
50 


Sizi  111) 

H  x  W  x  D 

3x4^x5^4 

3^  x  6V*  x  9 

x6Vix7% 

3^  x  6V?  x  9 

A  x  Vk  X  MM 

4  x  Vh  x  fOU 

4Vz  X  a  X  9 

AxThx  10  4 

5  x  9  x  10% 

5x11  x  11 

6x13*i  x  11 


Sfcippiii 
■ft.  Ilbf  I 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

SwrtcnaWe  vott  and  Amp  meter 
RS-12M 

Separate  voll  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 


Ctitiuiii 
Dilf  |Aap$) 


16 
25 
37 


ICS" 
|A"MI 

12 

20 
35 
50 


Size  |IN) 
H  xWxi 

4^  x  B  X  9 
5x9x  IOVj 

5X  11  X  11 

6x  APM  X  11 


Sfcippiii 

(IIM 

13 

18 

27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustable  from  1  5  amps 
to  Full  Load 

MODEL 


VS-12M 
V5-20M 
VS-35M 
VS-50M 


Continuous 

Oily  (Alps) 

@13.8V0C  @10VDC  @5V0C 

9              5  2 

16              9  4 

25             IS  7 

37             22  10 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


ICS* 
|A»pl] 

@mv 

\2 
20 
35 
50 


35 

!.'.U 


Sin  |  IN) 
IxWxO 

til  x  6  x  9 

5  x  9  x  101* 
5x  11  x  11 

6  x  13^  x  11 


5'*  x  19  x  121* 
51/4  x  19  X  12V? 


Sfcippiii 

Wl.  | lbs  | 

13 

20 
29 
46 


36 
50 


RS-S  SERIES 


Built  in  speaker 
MODEL 

DO  7C 

RS-10S 

RS-12S 
RS-20S 


CtflliftiMl 

Dlt)  | Amps| 

5 

7.5 

9 
16 


ICS' 

Aaps 

7 
10 
12 
20 


Sizi  | IMp 

H  x  W  x  D 

4  x  7^  x  10* 

4  X  7V*  X  10fc 

4^2  X  a  X  9 

5  X  9  X  10V? 


Shippiif 
Wl.  (Ill  | 

10 

12 

13 

18 


MODEL  RS-12S 


*JCS — Intermittent  Communication  Service  (50%  Duty  Cycle  5min.  on  5  min.  otf) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Number  1 3  on  your  Feedback  cant 


Computerized 
Frequency  Readout 


bv  William  Bawn,  Jr.  WA9RDE 


Digital  dial  accuracy  for  the  Yaesu  FRG-  7. 


For  years  t  had  wanted  10  add 
a  digital  frequency  display  to 
my  Yacsu  FRG-7  general  cover- 
age receiver  to  improve  the  accu- 
racy of  my  shortwave  loggings, 
My  experience  with  this  receiver 
has  shown  thai  the  calibration  of 
the  mechanical  dial  is  not  accu- 
rate across  its  full  range. 

While  reviewing  titles  on  the 
shelf  in  the  computer  section  of  a 
local  book  store  I  happened  upon 
Easy  Interfacing  Projects  for  the 
Commodore  64.  This  book  in- 
cludes a  project  for  a  frequency 
counter  which  is  the  basis  of  my 
digital  frequency  display. 


PARTS  LIST  C-64  DIGITAL  FREQUENCY  DISPLAY  INTERFACE 


C1 

C2.C3 

C4 

R1.R7 

R2 

R3 

R4 

R5,R8 

R6 

Q1 
Q2,Q3 


0,01  uF  ceramic  (272-131) 

0.1  uF  ceramic  (272-135) 

tO  uF  - 16  V  tantalum     (272-1436) 


2/.49 

2/49 

,69 


1000  Ohm 
1 M  Ohm 
4700  Ohm 
240  Ohm 
390  Ohm 
6800  Ohm 

MPF102 
2N4401 


(All  resistors  V*  watt,  5%)        .07  each 


D1,  D2     IN918/4148 
101,102 


7490 


(276-2062) 
(276-2058) 

(276-1 1 22) 

(276-1808) 


Misc. 


Inside  the  Receiver 

The  FRG-7  receiver  uses  a 
main  dial  tuning  VFO  which 
varies  from  3455  KHz  to  2455 
KHz  to  tune  across  the  selected 
megahertz  band,  The  VFO  is  at 
3455  on  the  low  end  of  the  dial 
and  at  2455  on  the  high  end.  It 
tunes  backwards.  This  technique, 
as  well  as  several  others,  is  con] 
mon  in  modern  receivers.  Articles  by 
Thomas  M.  Miller  WASYKN  in  the  July  *85 
and  May  '85  issues  of  73  Amateur  Radio 
aptly  describe  these  designs.  By  monitoring 
the  VFO  frequency  and  subtracting  from 
3455  KHz,  the  received  frequency  can  be 
calculated.  Whereas  dedicated  hardware  can 
be  applied  to  this  number  crunching  and  dis- 
play task,  I  let  my  C-64  handle  this  chore. 
The  computer  needn't  be  dedicated  to  the 
frequency  display,  cither-  An  additional  line 
or  two  of  Basic  will  allow  you  to  easily  enter 
and  exit  this  program  so  that  the  computer 
may  also  be  used  for  other  things. 

An  interface  circuit  is  required  to  con- 
nect the  receiver  to  the  computer.  The  elec- 
tronic components  and  the  12/24  connector 
shouldn't  cost  more  than  ten  bucks.  Adding  a 
small  mini-box,  circuit  board,  and  other  mis- 


,79  each 
.49  each 

10/99 

1.19  each 
2.58 


1 2/24  connector        TRWR  -405 
(connect  to  C-64  users  port) 
*2/c  cabie  W/shielcMo  connect  interface  to  12/24 
connector 

•Metal  enclosure  for  interface  circuitry 
•(Universal)  printed  circuit  board 

Part  numbers  in  parentheses  refer  to  Radio  Shack  catalog 
numbers. 


inside  of  the  receiver  itself.  The 
connection  to  the  VFO  is  made 
using  a  short  piece  of  shielded 
cable.  The  cable  to  the  computer 
is  a  two-conductor  (+5  volts  and 
CNT2)  with  shield  (6ND). 

The  Program 

The  following  line-by-line  de- 
scription of  the  program  should 
provide  you  with  enough  infor- 
mation to  explain  its  operation. 
allowing  you  to  customize  the 
program  to  your  specific  needs.  I 
generally  avoid  using  REMark 
statements  within  my  programs. 
Instead  I  use  separate,  more 
lengthy  explanations  filed  away 
wiih  my  hardcopy  listing,  I  have 
been  generous  with  line  numbers 
to  allow  you  plenty  of  room  to 
modify  the  program  for  your  own 
purposes* 


cellaneous  items  should  still  keep  the  total 
cost  of  this  project  around  twenty  dollars. 

The  interface  schematic  appears  in  Figure 
I .  The  front  of  the  interface  (Ql .  02,03)  is 
from  a  frequency  counter  project  appearing 
in  the  1986  edition  of  the  ARRL  Handbook, 
This  circuit  couples  to  the  receiver's  VFO 
buffer  amp.  In  the  FRG-7  this  point  is  a 
conveniently  labeled  test  point  TP404  on  the 
IF-AF  cireuttboard.  The  two  7490  ICs  are 
wired  to  divide  the  VFO  frequency  by  100. 
They  provide  waveshaping  as  well  as  TTL 
compatibility  to  the  C-64.  In  addition,  they 
are  required  to  prescale  the  count  so  as  not  to 
exceed  the  65,535  event  limit  of  the  input 
register  of  the  computer. 

Circuit  lavout  is  not  critical.  I  used  a  small 

- 

universal  printed  circuitboard  which  was 

mounted  m  an  aluminum  box  and  installed 


Lines  10-110:  Screen  Display 

The    DATA    statements    are 

the  Commodore  ASCII  character 
codes  which  are  POKED  to  the 
screen  in  lines  80,  90,  and  100,  and  form  the 
outline  of  the  frequency  display  dial.  Line  70 
clears  and  blanks  the  screen  while  the  display 
is  constructed.  Line  1 10  turns  the  screen  ON 
again. 

Lines  120-320:  Counter  Routine 

The  counter  routine  is  a  machine  language 
program  taken  from  Easy  Interfacing  Pro- 
jects for  the  Commodore  64.  Lines  120-240 
contain  the  machine  language  program  itself 
and  lines  250-280  read  the  program  into 
memory  beginning  at  address  4^152,  Line 
290  sets  the  time-base  to  one  second,  POKEs 
this  value  into  memory  (line  300),  and  starts 
the  counter  wiih  the  S  YStem  command  in  line 
3 10.  The  counter  is  read  in  line  320. 

Lines  330-350:  Calculating  Frequency 

Line  330  calculates  the  receiver's  frequen- 
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cy.  The  actual  number  of  counts  is  65535- 
Count.  This  number  is  then  subtracted  from 
ihc  low  end  of  the  dial  (VFO  frequency  of 
3455  KHz)  to  calculate  the  frequency  display 
valtie.  Lines  340  and  350  adjust  the  number 
for  cases  where  the  main  dial  is  above  or 
below  the  elected  megahertz  band. 

Lines  360-470:  Frequency  Display  Format 

Line  360  converts  the  frequency  number 
into  a  STRing  which  allows  easy  formatting 
of  the  display  frequency  on  the  screen. 
FS-MlD$(F$t2)  deletes  the  leading  space 
which  Basic  automatically  inserts  for  the  sign 
of  the  number  ( +  or  -). 

Line  370  adds  leading  spaces  to  the  string 
and  then  limits  the  string  length  to  live  spaces 
from  the  righl. 

Lines  380  to  420  assign  variables  to  each  of 
the  five  characters  of  the  string.  Lines  430 
and  440  POKE  the  frequency  to  the  screen. 
Note  thai  the  decimal  point  and  trailing  zero 
are  fixed  by  this  statement. 

Line  450  is  required  to  slow  down  the  pro- 
gram while  the  counter  is  updated.  Line  460 
allows  you  to  exit  the  program  and  return  to 
Basic  by  hitting  the  RETURN  key  which 
sends  the  program  to  line  480  to  clear  the 
screen  and  execute  a  computer  warm  start. 
Line  470  loops  the  program  to  update  the 
display  if  the  RETURN  key  has  not  been 
pressed. 

Program  Modifications 

The  tiniebase  for  the  counter  makes  use 
of  the  C-64*s  internal  clock  interrupt  which 
occurs  every  I  /60th  of  a  second.  Commodore 
calls  these  intervals  jiffies.  The  limebase  of 
the  frequency  counter  may  be  programmed 
in  multiples  of  jiffies.  This  is  done  in  line 
290  where  I  have  selected  60  jiffies,  which 
equal  one  second.  If  you  change  [he  time- 
base  be  sure  to  modify  the  frequency  cal- 
culation in  line  330  accordingly.  If.  for 
example ,  you  select  a  timebase  of  6  jiffies 
(1/lG  second),  the  frequency  calculation 
needs  to  be  muliplied  by  10.  One  way  to 
accomplish  this  would  be  to  add  a  line  335 
F  =  FxlO. 

The  program  printed  here  is  only  a  portion 
of  the  one  J  actually  use,  By  defining  other 
conditions  (keyboard  commands)  in  the  GE7 
statement  of  line  460,  you  can  jump  io  other 
programs  such  as  a  logbook,  RTTY/CW, 
etc.  I  use  this  technique  to  redefine  the  fre- 
quency calculation  when  using  a  VLF  con- 
verter with  my  receiver.  My  converter  moni- 
tors the  10  to  500  KHz  frequencies  by  tuning 
the  35 10  io  4000  KHz  portion  of  the  receiv- 
er's dial  I  use  the  SPACE  bar  to  tell  the 
program  to  subtract  an  additional  500  KHz 
from  the  VFD  frequency  when  using  the  VLF 
converter,  and  to  display  a  message  at  the 
bottom  of  the  screen  to  remind  me  that  this 
feature  has  been  selected.  (The  programming 
techniques  for  this  are  beyond  the  scope  of 
this  article,) 

If  you  want  a  digital  display  [hat  tracks  the 
movement  of  the  receiver's  dial  as  rapidly  as 
you  can  crank  it,  this  project  will  fall  short  of 
your  expectations.  If  you're  willing  to  wait  a 
couple  of  seconds  for  the  frequency  display  to 

36     7$  Amateur  Radio  •  January,  1988 


-"-■: . 

IN 


0* 

UFFI07 


Hi 
KK»H 


MOOO 


01 


|ii  |u 


mn 


- 


i 


Ol.F 


■2 

IH 


W  /C^\        L, 


VUW    TITO 


trl 


ca 


lQUF 


fOMti 


Figure  1 . 


stabilize  each  time  you  reposition  your  re- 
ceiver Vs  diaL  then  you  will  find  this  presenta- 
tion satisfactory. 

I've  cross-checked  the  frequency  to  the 
listed  frequency  of  known  commercial  and 
fixed  service  stations  and  I  find  that  I'm  with- 
in 200  Hz.  In  contrast  the  calibration  of  my 


receiver's  dial  is  within  5  kHz  in  the  center 

and  can  be  off  by  30  kHz  at  either  end.  This 
simple  project  has  improved  the  accuracy  of 
my  SWL  loggings  immensely  ,| 


WiUuimE,  BawntJr.  WA9RDE  lives  at  H)5H)h\va 
Street  in  Northglenn.  Colorado  80234, 


iO  REM  COMMODORE  64  DIGITAL  FREQUENCY  DISPLAY 

20  DATA236 , 226, 226 , 226, 226.  226 

30  DATA226, 226, 226, 226, 226, 226, 251 

40  DATA97(32,32t32,32,32P32,32,32,  Li, 8, 26. 225 

50  DATA252, 98,  98, 98, 98, 98, 98, 98, 98 

60  DATA98, 98,98, 254 

70  PRINTCHRSU47)  5POKE53281,  14 

80  FORZ=OTO 12: READX ; POKE  1 1 97+ Z , X : NEXTZ 

90  F0RZ-0T0l2i READX iP0KE1237+Z,X! NEXTZ 

100  FORZ^OTQl 2: READX i POKE 127 7+ 1 , X : NEXTZ 

110  P0KE532S1, 1 

120  DATAB, 120, 169, 20, 141 

130  DATA20, 3, 169, 192,141 

140  DATA21, 3, 169,3, 141 

150  DATA13,22l,40,88,96 

1 60  DAT A72 , 1 98 , 255 , 240 , 4 

170  DATAI04,76,49,234,165 

180  DAT A251, 133,255,  169,  0 

190  DATA141, 14,221,173,5 

200  DATA221 ,  133,  252,  173,,  4 

210  D AT A221, 133,253, 169,255 

220  DATA141, 5,221, 141,4 

230  DATA221, 169,33,141,  14 

240  D AT A22 1 , 1 04 , 76 , 49 , 234 

250  F0RI=0T064 

260  READX 

270  POKE (491 52+1) , X 

280  NEXT I 

290  BAS£=60 

300  PQKE255 , 0 : P0KE25 1 , BASE 

310  SYS49152 

320  C0UNT= (PEEK (252) *256+PEEK (253> ) 

330  F=C 34550- (65535-CQUNT) ) 

340  IFF<OTHENF=10000+F 

350  IFF>lO000THENF=F^lO0O0 

360  F*=STR*<F):F*=MIDS(F**2) 

370  F*«RIBHT*<"      "+F!*,5> 

380  A=ASC(hID*(F*,l> > 

390  B"ASC(MID* (FS,2> ) 

400  OASC(MID*(F*,3)  ) 

410    D=AECCMID*<F$,4> J 

420    E^ASC(MID$(F*<5>> 

430  POKE  1 238 , A : POKE 1 239 , B : POKE  1 240 1 C s  POKE 1 24 1 , D 

440  POKE 1 242 , 46  s  POKE 1243, El  POKE  L 244 , 48 

450  F0RW*=1T01000:NEXTW 

460  GETA*: LFA$=CHR* ( 13) G0TCW80 

470  G0T0320 

480  PRINTCHRS<L47) s SYS5823S 


Table  I 


WE  SHIP  WORLDWIDE 


Your  one  source  for  all  Radio  Equipment! 


• 


^ 


For  the  best  buys  in  town  ca 
212*925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York.  + . 


KITTY  SAYS;  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK, 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6;30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


Ring  in  the  New  Year 
With  the  best  of  Barry's  New  Gear 


KENWOOD 


Antennas 

ftS 

r4v-fia  n 

KIM 

ME  "7 
Mini-PrpducT* 

TS  940  S/AT 


ONV  Safety 
belts-in  stock 


ICOM 


FT-767GX,  FT-757GXIL 
FRG-8800,  FT-736,  FRG-960Q\ 
FT-211/711RH,  FT-2700RH 


IC-R71A,  751  A,  745.  28A/H.  38A.  4SA,  Micro2/4, 
R-7000.  fC  761  IC-375A.  2J&AM;  32QOA. 
475A/R735.  EC  900 


y 


TS440SAT.   R-5OO0    R  2000 

TNI  221  A/421  A.  TM  257QA,'50A.'3OA   TR-751A 

Ktywood  Service  Repair  TH  21/31/41  BT 
rS7l1vai1A  TM3530A  THP0BAT  TH215A 
TV/-4  10QA.  TM-321A.   TS-HOS.TS-6B0S 

BudwigANT.  Products 
NEL-TECK  DVK-1€0  Digital  Voice  K-eyer 
FLUKE  77  Multimeter 

Media  Meniof^— 

A i ria icu  r  R*i  d i  o  C u m so    $  99  95 

VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8XHT  Gain 

Antennas  IN  STOCK 


YAESU 

FT-23/73/33/727R 

FT-2/1/7Q9R/H 

FT  1903/1123 

FTH-2005/7005 


fCOM  Land  Mobil*  HIT 

IG2AT/12AT       Mfdtand/Standard 
IC02AT  Wilson    Maxon 

IC03/04AT   ¥»"»U    FTC  T  1^3,  FTC  1143 

IC-A2AJ 1 6      'COM  lCu"5  <Ma"n*>  M70° 

Tempo  M-1 


SMART  PATCH 

CE5  b^Tiple*  Autopaicn  510  SA  Will  Palch  FM 
T ranseie*y#j;  To  Your  Telepnone  Greal  For 
Telephone  Calls  From  Mobile  To  Base  Simple 
To  Use.  5 103  A/51  OS  All 


PRIVA  IE  PA  TCH!Vt  Duplex  8000 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


Soldering 
Station, 


43  Watts,      $68 

MICROLOG  ART  1 ,  Air  Disk. 
SWL,  Morse  Coach 

KANTRONICS 
UTU,  KAM,  UTUXT, 
KPC  2400,  KPC  IV 


Computer  Interfaces 
Stocked:  MFJ-127GB, 
MFJ-1272,(V1FJ-1224, 
AEA  PK-87,  PNM. 
PK-232  W7FAX 


Yaesu  FTR-2410,  Wilson 
ICOM  IC-RP  3010  (440  MHz) 
ICOM  rORP  1210  (1.2  GHz* 
ICOM  IC-RP  2210  (220  MHz) 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 
ST-222/UP 

ST-20T 

ST-442/UP 

HT-7 


-4, 


-— H.1 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


EfMAC 
3-500Z 
572B, 6JS6C 
12BY7A  & 
6146B 

BIRD 

Wattmeters  & 

Elements 

In  Slock 


Complete  Butternut  Antenna 
inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Trionyx,  Model  TR-100G.  0-600  MHz 

AMP  SUPPLY  STOCKED 

Long-range  WireEess 
Telephone  Iqf  eiporl  in  stock 


BENCHER  PADDLES, 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cable,  Int'l  Wire 


Ten-Tec 
Tuner 229B 


I- J.. 


ooe 


HEIL 
EQUIPMENT 
IN  STOCK 


t"  *- 


SANGEAN  Portable  Shortwave  Radios 

Tri-E*  Towers 


Hy-Gain  Towers 

&  Antennas,  and 
Raters  wsll  be 
shipped  direct  to 
you  FREE  of 
•u  tcm  Tcr-  shipping  cost 

New  TEN-TEC 

Corsair  II, paragon ,  Century  22,  Argosy  II 


!■ 


Hi 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST,) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqui  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday- Friday  9  A.M  to  6:30  P.M.       Thursday  to  6P,M, 
Saturday  &  Sunday  10  A.M.  to  5  P.M,  {Free  Parking) 

AUTHORIZED  DISTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS 

IRT/LEX  "Spring  St,  Station" 
Subways:    RMT  "Prince  Si.  Station" 

IND-"F"  Train-Buy.  Station" 

Bus:  Broadway  #6  to  Spring  St 

Path— 9th  StJGtJi  Ave.  Station. 


Commercial  Equipment 
Stocked:  ICOM.  MAXON, 
Midland,  Standard.  WH- 
son.  Yaesu.  We  serve 
municipal i I »es,  busi- 
nesses, Crvil  Defense. 
ere.  Portables,  mobifes. 
bases,  repeaters. 


We  Stock:  AEA,  ARAL,  Alpha,  Arneco,  Antenna  Specialists,  Astatic,  Astrcn, 
B  &  K,  B  &  Wp  Bencher.  Bird,  Butternut,  COE,  CES,  Collins,  Communications 
Spec,  Connectors,  Covercraft,  Cushcraft,  Daiwa.  Deniron.  Digimax.  Drake, 
ETO  (Alpha),  Eimac,  Encgmm,  HeilSound,  Henry,  Hustler  {Newtronics^  Hy- 
Gain,  Icom,  KLMr  KantronicsH  Larsen,  MCM  (Daiwa),  MFJ,  J.W.  Miller,  Mini- 
Products,  Mirage,  Newtronics,  Wye  Viking,  Palomar,  RF  Products,  Radio 
Amateur  CaNbook.  Rockwell  Collins,  Saxton,  Shure.  Telex,  Tempo,  Ten -Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibrople*.  Curtis,  TrhEx,  Wacom  Dupiexers, 
Repeaters,  Pheips  Dodge,  Fanon  Intercoms,  Scannersb  Crystals,  Radio 
Publications 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 

COMMERCIAL  RADIOS  «tock«d  A  m«rvlc«d  on  pr*mls*a. 

ALL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Qrdftrs  Shipped  Immediately.  TELEX  1  2-7670  FINAL 


CIRCLE  41  ON  RIADER  SERVICE  CARD 


800-882-1343 


II1ICOM 


IC-735  List  Juris 

IC-761  New  Top  of  brte  2499 .00  Call  S 

IC735  Gen  Cvg.  Xcvr  $999.00  Call  $ 

lC-751AG*m  Cvg.  Xcvr  1649  00  Call  S 

R7000Gen  Cvg  Rcw  1099  00  Call  $ 

R7lAGen  Cvg  Rcvr  949.00  CaJI$ 

tC-26A/H  FM  Mobile  25wM5w  429/459  Call  $ 

iC~37A  FM  Mobile  25w  499,00  Call  S 

IC-900  Super  Multi  Band  Mobil©    589  00  Call  $ 

IC-04ATUHFHT  449.00  Call  S 

IC-48AUHF45*  459.00  Call  S 

IC-38A  FM  Mobile  25w  459  00  Call  5 

IC  -02AT  FM  HT  399  00  CaJ  I  5 

IC-u2AT  Micro  HT  329  00  CaJI  S 


KENWOOD 


TS-440S/AT 

TS-940SAT  Gen  Cvg.  Xcvr      $2249  95  uail  $ 

TS-430S  Gen,  Cvg  Xcvr  819  95  Can  $ 

TS-71 1 A  All  Mode  Base  25w  899,95  Call  $ 

TR-751A  All  Mode  Mobile  25w     599  95  Call  $ 

TS440S/AT  Gen.  Cvg  X  cvr.  1 199.95  Call  $ 

TM-2530A  FM  Mobile  25w  429.95  Call  $ 

TM-2550A  FM  Mobile  45w  46995  Call  $ 

TM-257QA  f  M  Mobife  70w  659,95  Call  $ 

TH-205  AT,  NEW  2m  HT  259,95  Call  $ 

TH-21 5An  2m  HT  Has  It  All  349,95  Call  $ 

TH218T2MHT  259.95  Call  $ 

TH31 8T  220  HT  269,95  Call  $ 

TM-3530AFM  220MHz  25w  449,95  Call  $ 


FT  757GX 

FT-757  GX  Gen  Cvg.  Xcvr  995  00  Cat!  S 

FT- 767  4  Band  New  1 895.00  Call  S 

FT-211RH  459  95  Cali  S 

FT-290R  AH  Mode  Pod  able  579.95  Call  S 

FT23  R/TT  Mini  HT  29995  Call  S 

FT-209RH  RM  Handheld  5w  359 ,95  Call  $ 

FT-726R  All  Mode  Xcvr  1 095 .95  Call  $ 

FT727R  2Mf70CM  HT  479  95  Call  S 

FT2700RH  21W70CM  25w  599,95  Call  S 


3919  Sepulveda  Blvd. 
Culver  City.  CA  90230 

213-390-8003 


CIRCLE  272  ON  READER  SERVICE  CARD 
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VISA-MC 

ASSOCIATED  RADIO         amex-disc 

8012   CONSER     BOX  4327  ^^ 

OVERLAND   PARK,  KANSAS  66204  1+Sk 

BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 


WELL  BUY  YOUR  EXTRA  RIG 

OR  ENTIRE  STATION 


Ca 


ii  91  3/381  -5900 

DISCOUNT  PRICES 

SEND  S3  FOR  CATALOG 
AND  WHOLESALE 


SPECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEUR! 


If  you  are  ACTIVE  in  FSTV 
SSTV,  FAX,  OSCAR,  PACKET, 

RTTY,  EME,  LASERS, 
or  COMPUTERS,  then  you  need 


~l 


u 


SPEC-COM !" 


Published  10  Times 

Per  Year 

By  WBfflQCD 

(Serving  Amateur  Radio  Since  1 967!) 


Loaded  with  News,  Articles,  Projects,  and  Ads. 

SIGN  UP  TODAY  AND  GET  3  BACK  ISSUES  'TREE"! 

Join  our  growing  membership  at  the  regular  $20  per  year  rate  and  we  will  send  you  3  back 
issues  (of  your  choice)  absolutely  "free"!  We  also  have  2  and  3  year  discounts  ai  just  $38 
and  $56.  Foreign  surface  and  air  marl  subscriptions  also  available,  please  write  for 
details.  Add  $2  00  for  a  special  1 9-year  "master  article  index"  issue.  Mow  2-3  weeks  for 
your  first  issue  Special  TRS-B0C.  Commodore  64,  Apple.  ISM  Software  Catalog  Available! 


VISA 


I 


THE  SPEC-COM  JOURNAL 

P.O.  BOX  H, 

LOWDEN,  IOWA  52255 


I 


I     Credit  Card  Orders  (5*  added} 


Iowa  Residents  Add  4%  Stste  Seles  Tax 

L_  J 

CIRCLE  69  ON  HEADER  SERVICE  CARD 


Number  14  on  your  Feedback  card 


On-the-Air  DX  Gatherings 

125  Chances  to  increase  your  country  count 


The  following  is  a  list  of  DX  nets  that  meet  on  a  regular  basis.  One  star,  • ;  indicates  a  popular  Net,  two  stars,  *  * ,  indicate  an  especially  popular  Net. 


TIME(UTC) 

NET 

FREQUENCY 

□AY 

TlME(UTC) 

NET 

FREQUENCY 

DAY 

00:00 

Bulletin 

3,524  MH2 

Daily 

*  00:00 

DX  Net 

14,243  MHz 

Daily 

*  12:00 

Trans-Atlantic  Net 

21.400  MHz 

Sun. 

*  01:00 

BrasiEDXNet 

14.180  MHz 

Mon. 

13:00 

Central  Indonesia  Net 

21  300  MHz 

Daily 

01:00 

Hawaiian  Cocktail  Net 

14.305  MHz 

Daily 

13:00 

Waterway  Net 

7.268  MHz 

Daily 

01  00 

IARS  Net  (USA) 

14  297  MHz 

Daily 

I3r45 

Waterway  Net 

3.945  MHz 

Daily 

*  +01:00 

Rare  Russian  DX  Not 

3.640  MHz 

Wed. 

14:00 

Rare  DX  Net,  JY32H 

14.223  MHz 

Most  Days 

02:00 

CHCNet(USA) 

14.297  MHz 

Daily 

•  1400 

W7FHO  Net 

T4.227MHz 

Daily 

*  02:00 

Gulf  Coast  DX  Net 

3.787  MHz 

Daily 

14:00 

SLMPL  and  EA6MR  Into 

14.212  MHz 

Sat. 

*  02:00 

NCDXFDX  Bulletin 

14,002  MHz 

Mon. 

15:00 

W1AW  Bulletin 

14.068  MHz 

Monh  Wed,  Fri 

02:00 

Pacific  Net 

t4.313MHz 

Daily 

*  +  15:00 

Family  Hour 

t4.225  MHz 

Daily 

02:30 

Seafarers  Net 

14.313  MHz 

Daily 

15:00 

Kate's  Navy  Net 

14.295  MHz 

Daily 

•  03:00 

Arabian  Knights  Net 

14.250  MHz 

Thu-FrE. 

15:00 

Russian  island  Net 

14.150  MHz 

Mon. 

*  *  03:00 

Brown  Sugar  DX  Net 

14.309  MHz 

Daily 

15:00 

Snooky's  Net 

21.335  MHz 

Daily 

03:00 

Gulf  ox  Net 

3.787MHz 

Sat,  Sun 

15:30 

Serape  Net 

7  265  MHz 

Sun, 

03:00 

UT4UI  UF6-Land  DX  Net 

7  019  MHz 

N/A 

*  16:00 

All-India  Net 

14.150  MHz 

Daily 

#  *  04:00 

International  DX  Ass. 

14.263  MHz 

Daily  except  Wed. 

16:00 

Coast  Guard  Net 

14.313  MHz 

Daily 

*G4:Q0 

Rare  Russian  DX  Net 

7.045  MHz 

Fri^Sun. 

16:00 

Intern.  Handicappers  Net 

14.287  MHz 

N/A 

04:30 

ANZA  Net 

21.203  MHz 

Daily 

*  16:00 

Sri  Lanka  Net 

14.290  MHz 

Mon. 

#05:00 

£20  Net  Jim  Smith  P29JS 

14.220  MHz 

Daily 

16:30 

FiracNei 

3.660  MHz 

Wed 

05:00 

European  Weather  Net 

3  680  MHz 

Mon. -Fri. 

17:00 

Alaska  Pacific  Net 

14.292  MHz 

N/A 

#0500 

Pacific  Net 

14.314  MHz 

Daily 

17:00 

Aphrodite  Net 

28  500  MHz 

Mon. 

05:00 

Trans  Pacific  Net 

14.052  MHz 

Sat. 

•  *  17:00 

Family  Hour 

14,225  MHz 

Daily 

+  #06:00 

40  Mtr.  DX  Net 

7.080  MHz 

Daily 

17:00 

Good  News  Net 

14.250  MHz 

Daily 

06:00 

Young  Lady  Pacific  Net 

14.220  MHz 

Mon. 

17:00 

Intercontinental  Traffic  Net 

21,390  MHz 

Dally 

#  #06:00 

Arabian  Knights  Net 

14.250  MHz 

Fri. 

17:00 

International  Police  Net 

21.400  MHz 

Sun. 

06:00 

Intern.  Pacific  Nei 

14.265  MHz 

Fri. 

*  17:00 

KH6  Net 

14  340  MHz 

Mon. 

06:30 

IARS  Net  (UK) 

14.297  MHz 

Daily 

17:00 

Norway  Net 

14,320  MHz 

Mon. 

+06:30 

DXNet 

14.243  MHz 

Sat. 

17:00 

Roundtable  DX  Net 

14,175  MHz 

N/A 

06:30 

Antifles  Weather  Net 

3.815  MH2 

Daily 

17:30 

DIG  Net 

3-677  MHz 

Thur. 

#  #07:00 

220  Net 

14.220  MHz 

Tue, 

17:30 

DXToDXNetJ73LC 

21  260  MHz 

Deity 

07:00 

Ship  Service  Net 

14.313  MHz 

Daily 

17:30 

KH6  Net 

14  340  MHz 

Fri. 

+  #07:00 

ZL  DX  Net 

7.0&5  MHz 

Sun-Thur. 

*  17:45 

Veron  DX  Net 

3.602  MHz 

Fri. 

07:45 

Medical  Assistance  Net 

14.334  MHz 

Daily 

*  *  13:00 

Africa  Round  Table  Net 

14.180  MHz 

Thur, 

07:45 

IARS  Net  (USAJ 

7.230  MHz 

Sat. 

18:00 

Afrikaaner  Net 

21,355  MHz 

Sept.  to  Easter 

08: 00 

Intern.  Island  Pacific  Net 

14  315  MHz 

N/A 

18:00 

DARC  Info  Net 

3  750  MHz 

Fri. 

08:00 

Intern,  Pacific  Net 

14.250  MHz 

Daily 

18:00 

DIG  CW  Net 

3555  MHz 

Wed, 

+  09:00 

10  Mir,  DX  Net 

28.520  MHz 

Daily 

*  18:00 

DX  Info  Net 

3  740  MHZ 

Mon. 

09:00 

Ams at  Austria  Net 

7.070  MHz 

Sun, 

*  + 18:00 

French  DX  Into  Net 

14/170  MHz 

Daily 

09:00 

Australia  Net 

14.302MHZ 

Daily 

18:00 

Paradise  Island  Net 

21.285  MHz 

Daily 

09:00 

Canary  Net 

7.035  MHz 

Daily 

*  + 18:00 

Smokies  Nei 

14.183  MHz 

Daily 

09:00 

New  Zealand  Net 

3.650  MHz 

Sun, 

18:30 

African  Safari  Net 

21.292  MHz 

Daily 

03:00 

P-29  Net 

14,257  MHz 

Sun. 

19:00 

Children's  Hour 

2-738  MHz 

Daily 

09:00 

Pactfic  DX  Net  KX6PO 

14.345  MHz 

Sun. 

19:00 

Family  Net 

7  268  MHz 

Daily 

09:00 

South  Africa  Net 

14.290  MHz 

Sun. 

19:00 

Manama  Net 

14.340  MHz 

Daily 

09:00 

Triple  "HM  Net 

7.250  MHz 

Daily 

•  19:00 

Round  Table  DXNet 

14.175MHZ 

Daily 

09:00 

YLDXNet 

14333  MHz 

Daily 

+ 1 9:00 

Snooky  kaie 

14.183  MHz 

Daily 

09:30 

Alaska  Net 

14.292  MHz 

Daily 

* 

*  19:30 

DX  Net 

3767  MHz 

Mon. 

09:30 

Austria  Net 

3.600  MHz 

Sun, 

*  19:45 

Veron  DX  News 

3,062  MHz 

Fri. 

1000 

Amsat  Australia  Nei 

3  680  MHz 

Sun. 

*  20:00 

YL  DX  Nei 

14.333  MHz 

Daily 

10:00 

Arrrsat  Europe  Net 

14.230  MHz 

Sat. 

*  20:00 

160  Mtr  Net 

1  849  MHz 

Daily 

#10:00 

International  DX  Net 

21.157  MHz 

Daily 

20:00 

Confusion  Net 

14.305  MHz 

Daily 

10:00 

Isle  of  Man  Net 

7  090  MHz 

Sun. 

20:00 

Pacific  DX  Net 

21 .292  MHz 

Fri-Sat. 

10:00 

South  Pacific  Net 

28.555  MHz 

Sun. 

*  20:00 

W7PHO  Evening  Net 

14.227  MHz 

Daily 

11:00 

Amsat  Pacific  Net 

14-3Q5  MHz 

Sun. 

•  21:00 

Russian  DX  Net 

3.640  MHz 

Thur, 

11:00 

DK9KE  Net 

21.155  MHz 

Daily 

22:00 

Amsat  South  Pacific  Net 

28.878  MHz 

Sal. 

#11:00 

DXNet 

14.195  MHz 

Wed. 

*  22:00 

Far  East  Net 

14.178  MHz 

Fri-Sun. 

+  +11:00 

Friendly  Caribbean  Net 

14.283  MHz 

Deify 

22:00 

Maritime  Net 

14.313  MHz 

Daily 

11:00 

Intern.  Assistance  and  Traffic 

14.302  MHz 

DaiEy 

22:00 

United  Nations  Net 

14.250  MHz 

Tue. 

+  12:00 

African  Service  Net 

21.317  MHz 

Sun. 

*  23:00 

Central  America  Net 

21 .400  MHz 

Daily 

•  12:00 

DX  Info  Net  RTTY 

14,098  MHz 

Daily 

**  23:00 

Family  Hour 

14.225  MHz 

Daity 

•  12:00 

East  Asia  Net 

14,320  MHz 

Daily 

23:00 

Greenland  Net 

3.650  MHz 

Wed,  Sun. 

12:00 

Intern,  Young  Lady  Net 

14  332  MHz 

Daily 

*  23:00 

Japan  Net 

21.330  MHz 

Sun. 

12:00 

Sea  Net  (East  Asia  Net) 

14.320  MHz 

Daily 

*  23:30 

Intern.  DX  Net  Evening 

14.236  MHz 

DaiEy  except  Wed 
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HF  Equipment  Regular  SALE 

IC-761  HF  xcvr/SW  rcvr/ps/AT 2499.00  2149 

HM-36    Scanning  hand  microphone     44.50 
SP-20  Ext.  speaker  w/audio  filter  ..    149.00  1399S 

FL-101  250  Hz  1st  IF  CW  filter 69,95 

FL-53A  250  Hi  2nd  IF  CW  filter . . . .    108.00   99" 

FL-102  6  kHz  AM  filter 56,00 

EX-3I0  Voice  synthesizer.. 46  00 


m? ^s.  a  £i 


Tfr'Hflii'  ■*■  4i&MmMM  i^£- 


IC-751A  9band  xcvr/.l-30  MHz  rcvr  1649 

PS-35  internal  power  supply 199, 

FL-32A  500  Hz  CW  filter  (1st  IF) 66, 

FL-63A  250  Hz  CW  filter  [1st  IF)..,.  54. 

FL-52A  500  Hz  CW  filter  (2nd  IF)...  108 

FL-53A  250  Hz  CW  filter  (2nd  IF).,.  108 

FL-33  AM  filter ............  35 

FL-70  2.8  kHz  wide  SSB  filter ......  52 

RC-10  External  frequency  controller  39 


■t'    ■  ■■"■? 


00  1399 

00  1799S 

50 

50 

00   9995 

00  9995 

25 

00 

25 


IC-735  HF  transceiver/SW  rcvr/mic 

PS-55  External  power  supply 

AM 50  Automatic  antenna  tuner... 

FL-32A  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit ....... 

UT-30  Tone  encoder ,. 

Other  Accessories 

IC-2KL  16045m  solid  state  amp  w/ps 

PS- 15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6-pin  plug 
MB  Mobile  mount,735/751A/7GlA_ 

SP-3  External  speaker . 

SP-7  Small  external  speaker 

CR-64  High  stab,  ref.  Ktal  for  75IA 

PP-1  Speaker/  patch 

Slw-6  Desk  microphone 

SM-8  Desk  mic  -two  cables,  Scan..... 
SH40  Compressor/graph  EQ,  8  pin  mic 
AT-100  100W  8-banrJ  auto,  antenna  tuner 
AT-500  500W9-banrJ  auto,  antenna  tuner 
AH-2  S-band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only .... 
GC-5  World  clock t. 


999.00  8699* 
199  00  179M 
445.00  34995 

66.50 

56,00 

17.50 


■  +  ■■-■ 


F     1-    I    *    ■•  * 


Regular 

1999.00 

169.00 

299.00 

24.50 

61.00 

49.00 

63,00 

179.00 

44.95 

78,50 

136.25 

445.00 

55900 

625.00 

495.00 

9L95 


SALE 
1699 
154* 
269« 


164" 


124" 
3S9" 
489" 
549" 
429" 
89" 


VHF/VHF  base  mulii -modes         Regular  SALE 
-C-275A  25W  2m  FM/SSB/CW  w/ps  1199.00  1049 

IC-275H  100W  2m  FM/SSB/CW 1389.00  1229 

IC-475A  25W  440  FM/SSB/CW  w/ps  1399.00  1249 


ICOM 


IC-475H  75W  440  FM/SSB/CW .1599.00  1429 

IC-575A  25W  6/10m  xcvr  w/ps        1399.00  1249 


IC-471A'  25W  430450..,.  CLOSEOUT  979,00  749" 
PS-25  Internal  power  supply 115,00  10495 

AG-1*  Mast  mounted  preamplifier.. .     99.50 
IC-471H*  75W  430-450  ...  CLOSEOUT  1399.00  989" 
PS-35  Internal  power  supply. 199  00  179" 

AG-35"  Mast  mounted  preamplifier     95.00 


'Freamp  $9^  with  471A  or  47 1H  Purchase 


Accessories  common  10  271  A/ H  and  471  A/ H 

SM-6  Oesk  microphone 44.95 

EX-310  Voice  synthesizer 46.00 

TS-32  CommSpecenbode/decoder....     59.95 

UT-15  Encoder/ decoder  interface...     14.00 

UT-15S  UT-15S  w/TS-32  installed 92.00 

VHF/VHF  mobile  multi-modes  Regular  SALE 
IC-290H  25W2mSSB/FM  CLOSEOUT  639.00  549s5 
IC-490A  10W  430  440 CLOSEOUT  699.00  399^ 


VHF/UHF/1.2  GHz  FM 
I C-27A  Compact  25W  2m  FM  w/TTP  mic 
IC-27H  Compact  45W  2m  FM  w/TTP  mic 
IC-37A  Compact  25W  220  FMK  HP  mic 
IC-47A  Compact  25W  440  FMJTP  mic 

PS-45  Compact  8A  power  supply . . . 

UT-16/EX-388  Voice  synthesizer , . . 

SP40  Slim  line  external  speaker... 

IC-28A  25W  2m  FMP  TTP  mic 

IC-28H  45W2mFMJTPmic.......1. 

IC-3BA  25W  220  FM,  TTP  mic 

IC-48A  25W  440-450  FM,  TTP  mic... 

HM-14  Extra  TTP  microphone  . 

UT-28  Digital  code  squelch... 

UT-29  Tone  squelch  decoder 

HM-16  Speaker/microphone 

IC-900A  Transceiver  controller 

UX-29A  2m25Wunit 

UX-29H  2m45Wunit 

UX-39A  220MHz  25W  unit 
UX-49A  440MHz  25W  unit 
UX-59A  6m  10W  unit.. 


■       *■■■-! 


IC-320OA  25W  2m/440  FM  w/TTP. 

UT-23  Voice  synthesizer 

AH-32  2m/440  Dual  Band  antenna ... 

AHB-32  Trunk-lip  mount 

Larsen  P0-K  Roof  mount 

Larsen  PO-TLM  Trunk-lip  mount.... 

Larsen  POM  M  Magnetic  mount.... 
RP-3010  440MHz  10W  FM  repeater... 

IC-1200A  10W  1.2GHz  FM  Mobile 

IC-I271A  10W  UGHz  SSB/CW  Base 

AG-1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply 

EX-3 10  Voice  synthesizer. .......... 

TV-1200  ATV  interface  unit 

UT-15S  CTCSS  encoder/decoder ... 
RP-1210  1.2GHz  10W  99  ch  FM  xcvr 
RP-2210  220MHz  25W  repeater 


Regular 

429.00 
459.00 
499.00 

549.00 

139.00 

34.99 

35.99 

459.00 

489,00 

489.00 

489.00 

55.50 

37.50 

4100 

34.00 

589  00 
295.00 
33900 
349.00 
33900 
339.00 

599.00 

34.99 

37.00 

34.00 

20.00 

22.00 

22.00 

122900 

69900 

1229.00 

105.00 

115.00 

46.00 

129.00 

92.00 

1479.00 

1499.00 


SALE 
379^ 
399" 
439" 
489" 
129" 


399" 
429" 
429" 
429" 


529" 
269" 
309" 
319" 
309" 
309" 

529" 


1089 
629" 
1089 

104s5 

119" 

1299 
1329 


Hand-heids  Regular  SALE 

IC-2A  2  meters. 279.00  249" 

IC-2AT  with  TTP 299.0025995 

IC-3AT  220  MH2,  TTP  33900  299" 
ICMAT  440  MHz,  TTP  339.00  299" 
IC-02AT  2-meters.....  365.00  299" 
IC-02AT/High  Power  399.00  339« 
IC-03AT  for  220  MHz  449.00  389" 
IC-04AT  for  440  MHz  449.00  389" 

IC-u2A  2-meters 299,00  269" 

IC-u2AT  with  TTP 329.00  289" 

IC-u4AT  440  MHz,  TTP  369.00  32995 
Accessories  for  micros  -  CALL  $ 

IC42AT  1W  UGHz  FM  HT/batt/cgr/TTP  459.00  399" 

A-2  5W  PEP  synth  aircraft  HT. 499.00  449« 

A-20  Synth,  aircraft  HT  w/VOR 599.00  529" 

Accessories  for  all  except  micros  Regular 

BP-7  425mah/13.2V  Nicad  Pak  -  use  BC-35  74.25 
BP-8  800mah/8.4V  Nicad  Pak  -  use  BC-35 ...  74.25 
BC-35  Drop  in  desk  charger  for  all  batteries    74.50 

BC-16U  Wall  charger  for  BP7/BP8....,., 20.25 

LC-I1  Vinyl  case  for  Dix  using  BP-3  „ 20  50 

LC-14  Vinyl  case  for  Dix  using  BP-7/8 20.50 

LC-02AT  Leather  case  for  Dix  models  w/SP-7/8  54,50 
Access orres  for  /C  and  TOO  series  Regular 
BP-2  425mah/7.2V  Nicad  Pak  -  use  BC35....  47.00 
BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak ....    37.50 

BP-4  Alkaline  battery  case 15.25 

BP-5  425mah/108V  Nicad  Pak  -  use  BC35  58.50 
CA-5  5/8-waue  telescoping  2m  antenna ......    18.95 

FA-2  Extra  2m  flexible  antenna 11.50 

CP-1  Cig.  lighter  plug/ cord  for  BP3  or  Dix ....    13.00 

CP'10  Battery  separation  cable  w  /clip........    22.50 

DC-L  DC  operation  pak  for  standard  models   23,25 

MB-16D  Mobile  mtg.  bkl  for  all  His.... 24.50 

LC-2AT  Leather  case  for  standard  models...;.  54.50 
R64  Vinyl  waterproof  radio  bag,. ...... ........    34.95 

HH-SS  Handheld  shoulder  strap... 16.95 

HM-9  Speaker  rmcrophone 47.00 

HS-10  Boom  microphone/headset..... 23.25 

HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only   23.25 

HS-10SB  PTT  unit  for  HS-10 ; 23.25 

ML-1  2m  2.3w  in/lOw  out  amplifier .SALE   99.95 

SS-32M  Commspec  32-tone  encoder 29.95 


Receivers  Regular 

R-71A  100kHz  to  30MHz  receiver $949  00 

RC-11  Infrared  remote  controller....  67,25 

FL-32A  500  Hz  CW  filter 66.50 

FL-63A  250  Hz  CW  filter  (1st  IF) ....  54.50 

FL-44A  SSB  filter  (2nd  IF) 178.00 

EX-257  FMunit... , 42.50 

EX-310  Voice  synthesizer 46.00 

CR-64  High  stability  oscillator  xtal  63.00 

SP-3  External  speaker.... 61.00 

CK-70  (EX-299)  12V  DC  option......  12.25 

MB-12  Mobile  mount..... 24.50 

R-7O00  25MH2  to  2GHz  scan  revr 1099.00 

RC-12  Infrared  remote  controller....  67.25 

EX-310  Voice  synthesizer 46.00 

TV-R70O0  ATV  unit.... 131.95 

AH-7O00  Radiating  antenna ..  89.95 


SALE 
799" 


159 


S5 


949" 


119m 

(7) 


HOURS  •  Mori,  thru  FrL  9-5:30;  Sat  9-3 

Milwaukee  WATS  line;  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday, 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Ana) 

1-800-242-5195 


\ 


111 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (21G)  585-7388 

Ohio  WATS  1-800-362-0290 

°S*  1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800-432-9424 

FlorVda*  1  -  800-327-1 917 


CLEARWATER,  Fla.  34625  LAS  VEGAS,  Hev.  89106  CHICAGO,  Illinois  60630 

1898  Drew  Street  1072  N.  Rancho  Drive  ERICKSON  COMMUNICATIONS 

Phone  (813)  461-4267  Phone  (702)  647-3114        5456  N.  Milwaukee  Avenue 

No  In-State  WATS  No  In-State  WATS  Phone  (312)  631-5181 

No  Nationwide  WATS   ftS*  1-800-634-6227  15  m/n.  from  O'Hare! 


Number  1 5  On  your  Feedback  card 


ANNOUNCING: 


One  day  not  too  long  ago  the  staff  of  73 
was  sitting  at  lunch  over  at  the  Folk- 
way  talking  about  DX  and  DXing  and 
how  crazy  DXCC  had  gotten.  The  DXCC 
Honor  Rollers  have  nothing  left  to  work. 
and  folks  coming  into  the  program  have  no 
hope  of  working  countries  that  haven't  been 
on  the  air  for  twenty  years* 

By  the  time  we  got  around  to  coffee 
and  mocha  chip  cake  we  had  decided  to 
start  our  own  DX  award.  We  wanted 
everyone  to  start  with  zem  countries  to  liven 
things  up  a  bit  on  the  bands,  Wayne  suggested 
that  we  add  to  the  ARRL's  DXCC  countries 
list  by  searching  through  the  awards  pro- 
grams of  IARU  members.  We  decided  to 
offer  endorsements  for  every  mode  we  could 
think  of. 

We  want  you  to  have  tun  with  this  award. 
The  rules  are  simple,  but  the  variety  of  levels 
and  endorsements  make  the  award  a  chal- 
lenge for  both  the  beginner  and  the  experi- 
enced DXer.  We've  come  up  with  400  coun- 
tries, so  you  won't  run  out  of  countries 
loo  soon! 

The  Award 

The  basic  award  will  be  issued  for  100 
countries  worked.  Endorsements  will  be 
made  for  150.  200, 
250,  300,  350,  375. 
and  400  countries 
worked.  The  basic 
award  is  mixed- 
mode.  Special  en- 
dorsements are  avail- 
able for  single-band 
operation  and   for 


specific  modes,  including  CW,  SSB,  satel- 
lite, Baudot,  RTTY,  ASCII  RTT¥\  AM- 
TOR,  packet,  spread-spectrum,  QRP  (less 
than  5  Watts  output),  EME,  FM,  AM.  FAX. 

SWLT  and  SSTV.  Logs  submitted  for  special 
endorsements  must  clearly  indicate  the  band 
and  mode  used  for  all  contacts. 


■■■'  i 


THE  RULES 

Effective  Dale:  Only  contacts  made  after 
(XX)  1Z  on  January  1 ,  1987,  will  be  eligible  for 
the  DXD  Award. 

Bands:  Contacts  may  be  made  on  any  ama- 
teur band. 

Modes:  Any  mode  available  to  amateurs  in 

■ 

your  country  may  be  used.  Cross-mode  con- 
tacts are  allowed:  The  mode  that  you  use 
counts  for  the  DXD  Award. 

Minimum  Report:  There  is  no  minimum 
signal  report  (you  can't  work  'cm  if  you  can*t 
hear  'em). 

Applications:  Q5L  cards  are  not  required 
for  the  DXD  Award.  Application  must  be 
made  on  an  official  DXD  form,  available 
from  73  Magazine-send  an  SASE  to  WGE 
Center,  Peterborough  NH  03458.  Attn: 
DXD  A.  On  the  form,  list  your  contacts 
in  callsign  order,  indicating  date,  time* 
frequency  or  band,  mode,  and  power.  We 


To  receive  a 
tries  list  and 
73  Magazin 
Attn:  DXDA. 
$5  ppd. 


copy  of  the  current  DX  Dynasty  Award  coun- 

an  official  application  formF  send  a  SASE  to 

e,  WGE  Center,  Peterborough  NH  03458, 

73's  DX  Map  of  the  World  is  available  for 


may,  on  occasion,  ask  to  see  your  log — so  no 

funny  business. 

Fees:  The  fee  for  the  basic  award,  due  upon 
application,  is  US  $6.  IRCs  arc  not  accepted- 
Each  additional  endorsement  is  US  $2.  Note: 
Endorsements  requested  on  your  first  appli- 
cation are  free. 

Country  Criteria:  Countries  on  the  DXD 
Award  list  are  taken  from  the  awards 
programs  of  IARU  member  nations.  If 
you  come  across  a  country  not  on  the  list 
that  you  feel  should  be  included,  send  a 
copy  of  award  rules  from  an  IARU  member 
that  lists  that  country  as  being  valid  for  an 
awrard  to  73  Magazine  for  evaluation.  New 
countries  will  be  added  as  needed  and  an- 
nounced in  73 . 

Countries  List:  The  DXD  Award  coun- 
tries list  will  be  printed  from  time  to  time  in 
73 .  A  copy  of  the  current  list  (just  under  400 
countries ,  but  still  climbing)  and  an  official 
application  form  are  available  from  73 
Magazine,  WGE  Center,  Peterborough  NH 
03458.  Attn:  DXDA. 

Ready,  Set... 

Who  will  be  the  first  to  hit  the  300  country 
mark?  Everyone  has  an  equal  shot  at  it,  start- 
ing January  1st.  We'll  publish  a  list  of  DXD 

Award  holders  regu- 
larly so  that  you 
can  see  bow  you  are 
doing. 

Excuse  me,  I  see 
that  the  bands  just 
opened. .  .CQ  DX. 
CQDX.CQDX ,.. 
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Number  1 6  on  your  Feedback  card 


Official  DX  Dynasty  Countries  List:  1/1/88 


ABU  AH 

EAST  KIRIBATI 

T3 

MADAGASCAR 

5R 

SAUDI  ARABIA 

HZ 

AFGANlSTAN 

YA 

EASTEH  ISLAND 

CE& 

MADDALENA  ISLAND 

IM 

SCOTLAND 

GM 

AGAUEGA  ISLAND 

386 

ECUADOR 

MADEIRA  ISLAND 

CT3 

SENEGAL 

SUV 

AGALEGA 

366 

EGYPT 

SU 

MALAWI 

70 

SERRANABANK 

HK1 

ALAND  ISLAND 

OH0 

EL  SALVADOR 

YS 

MALAYSIA 

9M2 

SEYCHELLES 

ST9 

ALASKA 

KL7 

ENGLAND 

G 

MALDIVE  ISLANDS 

80 

SICILY 

iT9 

ALBANIA 

ZA 

EQUATORIAL  GUINEA 

3C 

MALI 

TZ 

SIERRA  LEONE 

9L 

ALDA6RA  ISLAND 

VQ9 

ESTONIA 

UH 

MALPELO 

HKi 

SINGAPORE 

SV 

ALGERIA 

7X 

ETHIOPIA 

ET 

MALTA 

9H 

SINT  EUSTATIUS 

PJ 

AMERICAN  SAMOA 

KS6 

EUROPA  ISLAND 

FIVE 

MANIHIKI 

ZK1 

S1NT  MAARTEN  ISLAND 

PJ 

AMSTERDAM  ISLAND 

FT! 

FALKLAND  ISLANDS 

VPS 

MARCUS  ISLAND 

JD 

CuDU 

1A 

ANDAMAN  ISLAND 

VU4 

FAROE  ISLANDS 

OY 

MARIANA  ISLAND 

KH« 

SOCIETY  ISLAND 

F08 

ANDORRA 

C3 

FAROUHAR 

VQ9 

MARION  ISLAND 

ZS2 

SOCOTRA  ISLAND 

TO 

ANGOLA 

D2 

FERNANDO  DE  NORQNHA 

PYflF 

MARKET  REEF 

0J# 

SOLOMON  ISLANDS 

H44 

ANGUILLA 

VP2E 

FUI  ISLANDS 

3D2 

MARQUESAS  ISLAND 

fos 

SOMAU  REPUBLIC 

T5 

ANTARCTICA 

KC4 

FtNLAND 

OH 

MARSHALL  ISLAND 

KX6 

SOUTH  AFRICA 

zs 

ANTIGUA 

V2 

FRANCE 

F 

MAR  TIM  VAE  ISLAND 

py* 

SOUTH  GEORGIA  ISLAND 

VPS 

ANTIPODES  ISLAND 

ZL 

FRANZ^OSEF  LAND 

UA1 

MARTINIOUE 

FM 

SOUTH  ORKNEY  ISLAND 

VPB 

ARAN  tSLAND 

EJO 

FRENCH  GUIANA 

FY 

MAURITANIA 

5T 

SOUTH  SANDWICH  ISLAND 

VPfl 

ARGENTINA 

LU 

FUTUNA  ISLAND 

FW 

MAURITIUS  ISLAND 

SOUTH  SHETLAND  ISLAND 

VPfl 

ARMENIA 

UG 

GABON 

TR 

MAYOTTE 

FH 

SOUTH  YEMEN 

70 

ARUSA 

PJ4 

GALAPAGOS  ISLAND 

HCB 

MEXICO 

XE 

SPAIN 

EA 

ASCENSION  ISLAND 

ZDB 

GAMBIA 

C5 

MIDWAY  ISLAND 

KH4 

SPRATLY  ISLAND 

IS 

AUCKLAND  ISLAND 

ZL4/A 

GEORGIA 

UF 

MINAMI  TORI  SHIMA 

JD1 

SRI  LANKA 

4S 

AUSTRALIA 

VK 

GHANA 

9G 

MIQUELON  ISLAND 

FPfl 

ST  BRANDON  ISLAND 

3B7 

AUSTRIA 

OE 

GIBRALTAR 

ZB2 

MOLDAVIA 

UO 

ST  HELENA  ISLAND 

ZD7 

AVES  ISLAND 

YVB 

GLORIOSO  ISLAND 

FR/G 

MONACO 

3A 

ST  KITTS 

V44 

AZERBAIJAN 

UD 

GOUGH  ISLAND 

ZD9 

MONGOLIA 

JT 

ST  LUCIA 

J6 

AZORES  ISLANDS 

CT2 

GOZO  ISLAND 

9H4 

MONSERRAT 

VP2M 

ST  MARTIN  ISLAND 

FS 

BAHAMA  ISLANDS 

C& 

GRAHAM  LAND 

VPS 

MOROCCO 

CN 

ST  PAUL  ISLAND 

FTB 

BAHRAIN 

A9 

GREECE 

SV 

MOUNT  ATHOS 

SY 

ST  PETER  AND  PAUL  ROCKS 

PYB 

BAKER  ISLAND 

KH1 

GREENLAND 

Ox 

MOZAMBIQUE 

C8 

ST  PIERRE  ISLAND 

FPfl 

BALEARIC  ISLANDS 

EA6 

GRENADA 

J3 

NAMIBIA 

ZR3.ZS3 

ST  VINCENT 

JB 

BANGLADESH 

S3 

GUADELOUPE 

FG 

NAURU 

C2 

SUDAN 

ST 

BARBADOS 

8P6 

GUAM 

KH2 

NAVASSA  ISLAND 

KF1 

SUMATRA 

YB 

BEAR  ISLAND 

JW 

GUANTANAMO  BAY 

KG4 

NEPAL 

9Nl 

SURINAM 

PZ 

BELGIUM 

ON 

GUATEMALA 

TG 

NETHERLANDS 

PA 

SVALBARD  ISLAND 

JW 

BELIZE 

V3 

GUERNSEY 

GU 

NETHERLANDS  ANTILLES 

PJ 

SWANtSLAND 

HRf 

BENIN 

TY 

GUINEA 

ax 

NEVtS  ISLAND 

V47 

SWAZILAND 

3DS 

BERMUDA 

VP9 

GUINEABISSAU 

J5 

NEW  CALEDONIA 

FK 

SWEDEN 

SM 

BHUTAN 

A5 

GUYANA 

8R1 

NEW  HEBRIDES 

YJ 

SWITZERLAND 

HB 

BOLIVIA 

CP 

HAITI 

HH 

NEW  ZEALAND 

ZL 

SYRIA 

YK 

BONAIRE 

PJ9 

HAWAII 

KH6 

NEWFOUNDLAND 

voi 

TADZHIK 

Ul 

BONN 

JD1 

HEARD  ISLAND 

vxt 

NICARAGUA 

YN 

TAIWAN 

BV 

BOPHUTHAT5WANA 

H& 

HONDURAS 

HR 

NICOBAR  ISLAND 

VU4 

TANZANIA 

5H3 

BOTSWANA 

A2 

HONG  KONG 

VS6 

NIGER 

5U 

TASMANIA 

VX7 

BOUNTY  ISLAND 

2L 

HOWLAND  ISLAND 

KHl 

iERlA 

m 

THAILAND 

HS 

BOUVET  ISLAND 

3Y 

HUNGARY 

HA 

NIUE  ISLAND 

ZK2 

TIN  IAN 

KHf 

BRAZTL 

PP^PY 

ICELAND 

TF 

NORFOLK  ISLAND 

VK9N 

TOGO 

5V 

BRITISH  VIRGIN  ISLANDS 

VP2V 

IFNI 

EA9 

NORTH  KOREA 

D9 

TOKELAU 

ZM7 

BRUNEI 

ve 

INDIA 

VU 

NORTH  YEMEN 

4W 

TONGA  ISLAND 

A3 

BULGARIA 

L2 

INDONESIA 

YB 

NORTHERN  IRELAND 

Gl 

TRANSKEI 

SB 

BURKINA  FASO 

XT 

IRAN 

EP 

NORWAY 

LA 

TRANSVAAL 

T4 

BURMA 

xz 

IRAO 

Yl 

OG  AS  A  WAR  A  ISLAND 

JD1 

TR  INI  DADE  ISLAND 

PY0 

BURUNDI 

9U 

IRELAND 

El 

OKINO  TORI  SHIMA 

7J 

TRINIDAD  AND  TOBAGO 

9Y 

BYELORUSSIA 

uc 

ISCHIA 

IC 

OMAN 

A4 

TRISTAN  DA  CUNHA 

ZD9 

CAMEROON 

TJ 

ISLE  OF  MAN 

GD 

PAKISTAN 

AP 

TROMELIN  ISLAND 

FRrr 

CAMPBELL  ISLAND 

ZL4/A 

ISRAEL 

4X 

PALMYRA  ISLAND 

KH5 

TUAMOTU  ARCHIPELAGO 

F08 

CANADA 

VE 

ITALY 

1 

PANAMA 

HP 

TUBUAI 

FOB 

CANARY  ISLANDS 

EAB 

IVORY  COAST 

TU 

PANTELLERIA  ISLAND 

IH 

TUNISIA 

3V 

CAPE  VERDE  ISLANDS 

04 

JABALATTAIR 

PAPUA  NEW  GUINEA 

P2 

TURKEY 

TA 

CAPRI  ISLAND 

IC 

JAMAICA 

6Y 

PARAGUAY 

2P 

TURKMEN 

UH 

CAYMAN  ISLANDS 

ZF 

JAN  MAYEN  ISLAND 

JX 

PERU 

OA 

TURKS  AND  CAICOS  ISLANDS 

VPS 

CELEBES 

YB 

JAPAN 

JA 

PETER  1ST  ISLAND 

3V 

TUSCAN  ARCHIPELAGO 

IA 

CENTRAL  AFRICAN  REPUBLIC 

TL 

JARVIS  ISLAND 

KH5 

PHILIPPINES 

DU 

TUTUILA  ISLAND 

KH« 

CENTRAL  KIRIBATI 

T3 

JAVA 

YB 

PHOENIX 

T3P 

TUVALU 

T? 

CEUTAANOMEULLA 

EA9 

JERSEY 

GJ 

PITCAIRN  ISLAND 

VR6 

UGANDA 

5X 

CHAD 

TT 

JOHNSTON  ISLAND 

KH3 

POLAND 

SP 

UKRAINE 

UB.UT.UY 

CHAGOS 

VQ9 

JORDAN 

JY 

PONZIANi  ISLAND 

m 

UNITED  ARAB  EMIRATES 

A6 

CHATHAM  tSLAND 

ZL 

JUAN  DE  NOVA  ISLAND 

FR/J 

PORTUGAL 

CT 

UNITED  NATIONS  -  NEW  YORK 

4U1UN 

CHESTERFIELD  ISLAND 

FKB 

JUAN  FERNANDEZ  ISLAND 

CE6 

PRINCE  EDWARD  ISLANDS 

VEl 

UNITED  NATIONS-  GENEVA 

4UIITU 

CHILE 

CE 

KALININGRAD 

UA2 

PRINCE  EDWARD  ISLAND 

ZS2 

UNITED  NATIONS  -  VIENNA 

4UIVIC 

CHINA 

BY 

KAMAR AN  ISLAND 

VS9 

PRINCIPE 

S9 

UNITED  STATES 

WANA 

CHRISTMAS  ISLAND 

VK9X 

KAMPUCHEA 

XU 

PRtVlLOF 

KL7 

URUGUAY 

CX 

CLIPPERTON  ISLAND 

FOt 

KAZAKH 

UL 

PROVIDENCIA  ISLAND 

HKI 

USUCA  ISLAND 

IE9 

COCOS  ISLAND 

ng 

KENYA 

52 

PUERTO  RCO 

KP4 

UZBEK 

Ui 

CQCOS/KEEUNG  JSLAND 

VK9Y 

KERGUELEN  ISLAND 

FB8W 

QATAR 

A7 

VANUATU 

YJ 

COLOMBIA 

HK 

KERMADEC  ISLAND 

ZLIfK 

RAPA  ISLAND 

fob 

VATICAN  CITY 

HV 

COMING  IS 

QW 

KIRGHIZ 

UM 

REUNION  ISLAND 

TOR 

VENEZUELA 

YV 

COMOROS 

D6 

KOREA 

HL 

REVILLA  GIGEDO  ISLAND 

XF4 

VIETNAM 

XV 

CONGO 

TN 

KURE  ISLAND 

KH7 

RIO  DE  ORO 

EA9 

VIRGIN  ISLANDS 

KP2 

COOK  ISLAND 

ZK1 

KUWAIT 

y  n 

RODRIGUEZ  ISLAND 

389 

WAKE  ISLAND 

KH9 

CORSICA 

TK 

KWAJALEIN 

KX6 

ROMANIA 

YQ 

WALES 

GW 

COSTA  RICA 

Tl 

LABRADOR 

VOZ 

RONACDOR  CAY 

HK« 

WALLIS  ISLAND 

FW 

CRETE 

SV9 

LACCADIVE  ISLANDS 

VU? 

ROTA  ISLAND 

KH2 

WAYNE  GREEN 

W2NSD 

CHOZET  ISLAND 

FSflW 

LAM  PEDUSA  ISLAND 

K3 

RUSSIA -SIBERIA 

UA9B 

WEST  CAROLINE  ISLAND 

KC6 

CUBA 

CO 

LAOS 

XW 

RUSSIAN  S.F.S.R. 

UA 

WEST  GERMANY 

DL 

CUETAANDMELLILA 

EA9 

LATVIA 

uo 

RUSSIAN- URAL  MT 

UA9-B 

WEST  KIRIBATI 

T3 

CURACAO 

PJ 

LEBANON 

OD 

RWANDA 

9X 

WESTERN  SAMOA 

5W1 

CYPRUS 

564 

LESOTHO 

7P 

RYUKYLf  ISLAND 

JR6 

WESTERN  SAHARA 

SO 

CZECHOSLOVAKIA 

OK 

LESSER  ANTILLES 

PJ 

SABA  ISLAND 

PJ 

WILLIS  ISLAND 

VK9Z 

DENMARK 

OZ 

LEVANZO  ISLAND 

IF9 

SABAH 

9M6 

WORLD  BANK 

4U2 

DESECHEO  ISLAND 

KP5 

LIBERIA 

EL 

SABLE  ISLAND 

VEl 

YEMEN 

4W 

DESROCHES 

VQ9 

LIBYA 

SA 

SAIPAN 

KH3 

YUGOSLAVIA 

YU 

DIEGO  GARCIA 

VQ9 

LIECHTENSTEIN 

HB8 

SAKHALIN  ISLAND 

UA&4 

YUKON 

VY1 

DJIBOUTI 

J2 

LINE  ISLANDS 

T3L 

SAN  ANDRES  ISLAND 

HK* 

ZAIRE 

90 

DODECANESE  ISLANDS 

SV5 

LITHUANIA 

UP 

SAN  FELIX  ISLAND 

CE&X 

ZAMBIA 

9J 

DOMINICA 

J7 

LORD  HOWE  ISLAND 

VK2 

SAN  MARINO 

T7 

ZANZIBAR 

5H1 

DOMINICAN  REPUBLIC 

Ml 

LUXEMBOURG 

LX 

SAO  TOME 

S9 

ZIMBABWE 

221 

EAST  CAROLINE  ISLANDS 

Kce 

MACAO 

XX 

SARAWAK 

9MB 

EAST  GERMANY 

Y2 

MAC0UAR1E  ISLAND 

VKf 

SARDINIA 

IS 
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Number  1 7  on  your  Feedback  card 


DYNASTY  100: 

The  New  DX  Generation 


The  first  1 00  to  work  1 00 


1   W1RFW 

100  Mixed 

35 

YC5BEE 

2  WB2DIN 

100  150  200  250  Mixed 

36 

YC5BEH 

3  KT1A 

100  Mixed 

37 

WB9SBO 

4  W3FDU 

100  All  20M  SSB 

38 

N0AFW 

5  KA9JOL 

100  AH  SSB 

39 

KA9MOM 

6  WB1BVQ 

100  150  All  SSB 

40 

N3II 

7  NW70 

100  All  SSB 

41 

W6DPD 

8  AK4H 

100  All  SSB 

42 

KE8GG 

9  W3HCW 

100  All  SSB 

43 

VE6VK 

10  K72W 

100  All  SSB 

44 

KD9RD 

11    K9FD 

100  150  200  Mixed 

45 

W4WJJ 

12  WD5N 

100  Mixed 

46 

KOHSC 

13  KA9TNZ 

100  All  SSB 

47 

KI6GI 

14  K9GBN 

100  All  SSB 

48 

IK1APP 

15  N5GAP 

100  All  SSB 

49 

KJ4RR 

16  WB3FMA 

100  All  SSB 

50 

K8MDU 

17  NN6E 

10O20MCW 

51 

N1EIU 

18  AL7HG 

100  All  SSB 

52 

K1DRN 

19  N6CGB 

100  150  All  SSB 

53 

WD8REC 

20  KI6AN 

100  Mixed 

54 

ZL2BLC 

21    K9JPI 

100  Mixed 

55 

VE3EFX 

22  N4WF 

100  150  All  SSB 

56 

W9MCJ 

23  K6PKO 

100  Ail  SSB 

57 

N6JV/KL7 

24  KW7J 

100  Mixed 

58 

KN8D 

25  VE6JO 

1 00  1 50  Mixed 

59 

KC5YQ 

26  WA4IUV 

100AIISS8 

60 

WB6JTM 

27  W4ZFE 

100  AH  SSB 

61 

KA2AOT 

28  N4KMY 

1 00  Mixed 

62 

K4LHH 

29  VVOHBH 

1 00  Mixed 

63 

VE2QO 

30   K8KJN 

100  All  SSB 

64 

KE5AT 

31    KG1V 

100  All  CW 

65 

W9SU 

32  K1KOB 

100  Mixed 

66 

W300U 

33   KY3F 

100  75MSSB 

67 

NR2E 

34  PY2JY 

100 

66 

KF5PE 

This  rig's 

DXing 

days  are 

over. 


100  All  SSB 

69 

N3FBN 

100  All  20M  SSB 

100  AH  SSB 

70 

KB4SJD 

100  Anew 

100  Mixed 

71 

N3EZX 

100  All  20M  SSB 

100  150  200  Mixed 

72 

IK8GCS 

100150  200  250AIISSB 

100  All  SSB 

73 

VVB4I 

100  All  SSB 

100  150  200  Mixed 

74 

NG1S 

100  All  SSB 

100  All  SSB 

75 

WB7UUE 

100  All  SSB 

100  Mixed 

76 

HK4E8 

100  All  20M  SSB 

100  Mixed 

77 

KOBFR 

100  All  20M  SSB 

100  All  SSB 

76 

N7GMT 

100  150  All  SSB 

100AJISSB 

79 

AA4VN 

100  Mixed 

100  All  SSB 

80 

KA1LMR 

100  All  20M  SSB 

100  150  All  SSB 

81 

N8AXA 

100  All  SSB 

100  150  AIJ  SSB 

82 

NM2I 

100  All  SSB 

100  AH  SSB 

83 

KD9YB 

100  All  SSB 

100  All  SSB 

84 

HC  2CG 

100  All  SSB 

100AII20MSSB 

85 

VE1BXJ 

100  All CW 

100  All  20M  SSB 

86 

YC20K 

100  Altl  5M  SSB 

100  All  SSB 

87 

N4GNL 

100  All  SSB 

100  All  SSB 

88 

GM4UBF 

100  All  SSB 

100  All  SSB 

69 

5Z4BP 

100  All  SSB 

100  All  CW 

90 

I0AOF 

100AIIRTTY 

100  Mixed 

9' 

VE1BN 

100  40MCW 

100  Mixed 

92 

KA2NRR 

100  All  SSB 

100  All  SSB 

93 

5Z4DU 

100  150  All  SSB 

100  Mixed 

94 

KB8ZM 

100  All  SSB 

100  150  Alf  SSB 

95 

HK4CCW 

100  All  SSB 

100  All  SSB 

96 

VV2JQ 

100  All  CW 

100AII20MSSB 

97 

HC2AGT 

100  All  20M  SSB 

100  All  SSB 

98 

WD5N/M 

100  All  Mobile 

100  Mixed 

99 

VE1BHR 

100  All  SSB 

100  Mixed 

100 

VE1AGZ 

100  All  SSB 

100  20MCW 

100  Mixed 

Wayne  Green  and  Art  Brothers 

testing  the  fife  Out  of  a  National 

300,  (New  York  City,  J  958} 
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NEW! 

CB  Radios  & 

Scanners 

Communications  Electronics^ 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  models  of 
CB  &  marine  radios  and  scanners. 

NEW!  Regency  TS2-RA 

Allow  30-90  days  tor  delivery  after  receipt  of  order 
due  to  the  high  demand  for  this  product 

List  price  S499.95/CE  price  $339.95 

12- Band,  75  Channel  *  Crystatloss  #  AC/DC 

Frequency^  nge  29-54, 1  f  fl  1  75.  406-5  12.806-950  MHz 

The  Reg  en  cy  TS2  scanner  fets  you  monitor 
Military,  Space  Satellites,  Government  Railroad. 
Justice  Department,  State  Department  Fish  & 
Game,  Immigration,  Marine.  Poltceand  Fire  Depart- 
ments* Aeronautical  AM  band,  Paramedics,  Am- 
ateur Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  can't  pick  up.  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scan"  so  you  wonl  miss  any  of  the  action.  Model 
TS1  -RA  is  a  35  channel  version  of  this  radio  withoul 
the  800  MHz.  band  and  costs  only  $239.95. 

Regency®  Z60-RA 

List  price  S299  95/CE  price  S1  48.9S/SPECIAL 
8-Band,  SO  Channel  »  Merer?*!*/  scanner 
Bands  30-50. 3&-WS,  MIM3&  144*174.440-512  MHz. 

The  Regency  Z60  covers  all  the  public  service 
bands  plus  aircraft  and  FM  music  (or  a  total  of 
eight  bands.  The  Z60  also  features  an  alarm 
clock  and  priority  control  as  well  as  AC/ DC 
operation,  Order  today. 

Regency®  Z45-RA 

List  price  S25995/CE  price  S139.9S/SPECIAL 
7-Band,  45  Channel  •  No-crystal  scanner 
Bands   30-50,  11B-136,  T44-174,  440*512  MHz. 
The  Regency  Z45  is  very  similar  to  the  Z60  model 
listed  above  however  it  does  not  have  the  commer- 
cial FM  broadcasl  band  The  Z45,  now  at  a 
special  price  from  Communications  Electronics. 

Regency    RH256B-RA 

List  price  S79995/CE  price  $329,95/SPEC!AL 
1 6  Channel  a  25  Wait  Transceiver  •  Priority 

The  Regency  RH256B  is  asixteen-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  frequency 
between  I  50  to  162  MHz.  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
Ail  radios  come  with  CTCSS  tone  and  scanning 
capabilities  A  monitor  and  night/ day  switch  is  also 
standard  This  transceiver  even  has  a  priority  func- 
tion The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volu  nteer  because  of  its  low  cost 
and  high  performance  A  SO  Watt  VHF  150-162 
MHz.  version  called  the  RH6Q6B-RA  is  available 
for  £459,95.  A  UHF  1 5  wart,  1 0  channel  version  of 
this  radio  called  the  BUI  SOB-RA  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $439  95. 

Bearcat®  50XL-RA 

List  price  S199.95/CE  price  $1 14.95/SPECIAL 
tQ- Band,  tO  Channat  •  Handheld  scanner 
Bands.  29  7-54.  136  174  406-512  MHz 
The  Untden  Bearcat  50XL  is  an  economical,  hand- 
held scanner  with  10  channels  covering  ten  fre- 
quency bands.  It  leaturesa  keyboard  lock  switch  to 
prevent  accidental  entry  and  more.  Also  order  the 
new  double-long  life  rechargeable  battery  pack 
part  #  BP55  forS29,95»  a  plug-In  wall  charger,  part 
#  AD1 00  for  $  1 4.95,  a  carryi  ng  case  part  #  VCO0 1 
for  S 1 4.95  and  also  order  optional  cigarette  lighter 
cable  part  #  PS001  lor  $14.95 


PC  22 


MEW!  Scanner  Frequency  Listings 

The  new  Fo*  scanner  frequency  directories  will  help 
you  find  sit  the  action  your  scanner  can  listen  to  These 
nen  iis'sngs  tftciude  pa  Ice  lire  E^nj^-^b  &  rescue 
squads  local  government,  private  police  agencies 
hospitals,  emergency  medical  channels,  news  media, 
forestry  radio  service,  rad  roads,  weather  stations,  radio 
common  earners.  AT&T  mobile  telephone,  utility  com- 
panies, general  mobile  radio  service,  marine  radio 
sen/ice.  tax*  cab  companies,  tow  truck  companies 
trucking  companies,  business  repeaters,  business  radio 
isimplex!  federal  government  funeral  directors,  vet- 
erinarians, buses  aircraft,  space  satellites,  amateur 
radio,  broadcasters  and  more  Fox  frequency  listings 
f  eaturecaineuer  cross  reference  as  welt  as  alphabetical 
listing  by  licensee  name,  police  codes  and  signals  All 
Fos  directories  a*e  $14.95  each  plus  $3  00  shipping- 
Srateot  Alaska- RLQ1 9-1    Baltimore,  MD/Wash^ngton. 
OC-RLD24-1 .  Chicago,  IL-RU>14-1;  Cleveland.  OH- 
RL01 7-1.  Columbus  OH-RUD03-2.  Dallas/Ft  Worth, 
TX-RL01 3-1 ,  Denver/ Col  or  ado  Springs,  CO-RLD27-1 , 
Detroit,  Ml/  Windsor,  QN-RL008-2,  Fort  Wayne,  IN 
/Lima,  OH-  RL001-1;  Houston,  TX-RL023*1,  Indian- 
apotis,  IN-RL022  1;  Kansas  City.  MO/  KS-RL011-2; 
Los  Angeles,  CA-BU016-1;  Loufsvifle/Lexmgton,  KY- 
RLOOT-1    Milwaukee,  Wl/Waukegan.  1L-RLD21-1; 
Minneapolis/St  Paul.  MN-RL010r2,  Neva  da/ E  Central 
CA-RUD26-1:  Oklahoma  Crty/Lawton,  QK-RU0O5-2 
Pittsburgh,  PA/Wheettng.  WV-RLD29-1 ,  Rochester 
Syracuse.  NV-RL02O-1.  Tampa/ St  Petersburg.  FL- 
RL0O4-2;  Toledo,  GH-RLJ0Q2-3   A  regional  directory 
which  covers  police,  fire  ambulance  A  rescue  squads, 
local  government  forestry,  marine  radio,  mobile  phone, 
aircraft  and  NO AA  weather  isavailableior$i9  95  each 
RDOOI  -1  Covers  AL.  Afi.  FL.  GA,  LA.  MS,  NC,  PR.  SC.  TN 
&  Vf.  For  an  area  not  shown  above  call  Fok  at  60O543- 
7692  or  In  Ohio  800-62  V251 3. 

Regency^  Informant™  Scanners 

Frequency  coverage:  35-54. 1 36-174  406-5  12  MHz. 
The  new  Regency  Informant  scanners  cover  virtu- 
ally all  the  standard  police,  tire,  emergency  and 
weather  frequencies.  These  special  scanners  are 
preprogrammed  by  state  in  the  units  memory.  Just 
pick  a  state  and  a  category  The  I  nformant  does  the 
rest  All  Informant  radios  have  a  feature  called 
Turbo  Scan"  to  scan  up  to  40  channels  per  second. 
The  INF1-RA  is  ideal  for  truckers  and  is  only 
$249.95,  The  new  INF2-RA  is  a  deluxe  model  and 
has  ham  radio-  a  weather  alert  and  other  exciting 
features  built  in  for  only  $324,95,  For  base  station 
use,  the  INF5-RA  is  only  $199.95  and  for  those 
whocanaffordthebest,thelNF3-RAat$249.95,  is 
a  state-of-the-art,  receiver  that  spells  out  what 
service  you're  hstining  to  such  as  Military.  Airphone. 
Paging,  State  Police,  Coast  Guard  Of  Press, 

Regency®  HX1500-RA 

List  price  S369.95  CE  price  $218,95 
f  1-Band,  55  Channel  •  Handheld/ Portabia 
Search  •  Lockout  •  Priority  a  Bank  Select 
Sidslit  liquid  crystai  display  a  EAROM  Memory 
Direct  Channel  Accee*  Feature  a  Scan  delay 
Bands:  29-54,  IiB-136.  J 44- 1  74,  406-420,  440-512  MHi, 

The  new  handheld  Regency  HX15Q0  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility  You  can  scan  up  to  5&  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  is  even  sidelit  for  night  use.  includes  belt 
clip,  flexible  antenna  and  earphone  Operates  on8 
1 .2  Volt  rechargeable  Nhcad  batteries (nol  included). 
Be  sure  to  order  batteries  and  battery  charger  from 
the  accessory  list  in  this  ad 

Bearcat5  100XL-RA 

List  price  S349.95/CE  price  $178. 95/SPEC1AL 
9- Band,  10  Channat  *  Priority  •  Scan  Dalay 
Search  •  Limit  •  Hold  *  Lockout  •  AC/DC 
Frequency  range:  30- 5Qr  118-174,  406-512  MHz 

Included  in  our  low  CE  price  is  a  sturdy  carrying  case, 
earphone,  battery  charger/ AC  adapter,  six  AA  necad 
battenes  and  Heebie  antenna  Order  your  scanner  now. 

+  •  •  Untden  CB  Radios    *  *  * 

The  Untden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Untden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty.  From  tne  feature  packed  PRO 
540etottie  3 lOe  handheld,  there  ts  no  better  Citizens 
Band  radio  of  the  market  loday. 

PRO310ERAt;n/tfen40Cb,  Port&We/MobHeCfl  ,$85.95 
NINJA  RA  PR0310E  wilh  rechargeable  battery  pach.S99.95 

B-10-HA1  2VAAkii-cadbalt  tor  Ninia£setof  1  0)  $20.95 

PRO520ERA  Under*  40  channel  C8  MobMe  559  95 

PRO540£-RA  Untden  40  channel  €8  MobiJe  $11  9  95 

P  R  07 1  0  E  R A  U  mdenAQ  chan  ne  I  C  6  Base  $119  95 

PC22-RA  Untden  remote  mount  CB  Mobile  599.95 

PCS5-RA  Un  t  den  mobile  mount  CB  transceiver  $59.95 

•  *  *  Untden  Marine  Radios  *  +  + 

Now  the  linest  manne  electronics  are  available  through 
CEL  The  Lrmmefncs  SH06-RA  has  50  transmit  and  60 
receive  frequencies  with  25  or  1  watl  power  output 
Only  St  69.95.  The  Um'me/r/c3  SHSB-RAisadeluxefull 
function  marine  radiotelephone  featuring  55  transmit 
and  90  receive  channets  and  scanning  capability  tor 
onjy  $259.95.  The  Unimetrtcs  SH300O-RA  is  an  excel- 
lent digital  depth  sounder,  good  for  300  feet.  It  has  an 
LCD  continuously  backlil  with  red  light  display  and  a  5 
ft  of  10  It  alarm.  Only  $189, 95.  Order  today. 


Bearcat'  800XLT-RA 

Ltst  price  5499  95;CEprice$2S9.95/SPEC»AL 

1 2- Band,  40  Channat  *  No-crystal  acannar 
Priority  control  •  Search/Scan  *  AC/ DC 

Sands.  29-54  ?  18-174.  406  512,  806-912  MHz. 
The  U  n  iden  600  X  L  T  r  ece  i  ves  40  ch  a  n  ne  I  s  i  n  I  wo  b  anks. 
Scans  15  channels  per  second.  Sire  91  v  x4'»   «12V». 

OTHER  RADIOS  AND  ACCESSORIES 

Panasonic  RF-2fiOO*RA  Shortwave  receiver  St  7995 

RD5S-RA  UntdQfl  Visor  mounl  Radar  Detector .  $98-95 

R  DQ-  RA  Umden "  Passport'  s^e  Radar  Detector  $  1 69  95 

MEW!  BC  70 XL T-RA  Bearcat  20 channel  scanner  5 1 66  95 

BC  140- HA  Bearcat  10  channel  scanner  S92.95 

AC  1 4SXL- R A  9e  a rc<* I  1 6  cft*nnet  scanner.  S98 . 95 

BC  175XL-RA  Searcai  16  cfiawiet  tcaniwr  Si  56  95 

BC  2 1 0  X  LT-  R A  Bee  rca  r  40  channel  scanner  $19695 

BC  WA-RA  Beafcai  Weatner  Alert"  S35  95 

ftl  OBO-  R  A  Plegenc  y  30  crian  net  sea  n  ner  5  n  8  95 

R  %  090-  R  A  Rege  f*t  y  45  channel  sea  n  ne  t  S 1 4  8  95 

UC1  02-RA  Regency  VHF  2  ch.  1  Wa  1  Ufa  rtsc  ewer  St  17.95 

P1412-RA  Regency  12  amp  reg  power  supply .  Si  89,95 

MA549-RA  Drop-m Charger  tor  HXI  200 a  HX15QQ  .  SB495 

MA51  a-RA  Wail  charger  tor  HX 1 500  scanner  S ) 4,95 

M  A553-RA  Carrying  case  for  H*  i  5O0  scanner  S 1 9  95 

MA2S7  RA  Ctgareite  lighter  cord  tor  HX1 2/1 500  S 1995 

M  A9  \  7-RA  NrCad  battery  paefcfor  MX  1 000  1 200  S34  95 

SMMX7QO0-RA  Svc  man  for  M3C7dOOi  WX5OD0  S19  95 

B-4-RA  i  2  V  AAA  NrCad  batteries  iset  el  four)  59.95 

B-fl-RA  1  2  V  AA  N»-CarJ  tjattenes  isel  Ot  eighti  S 1  7  95 

FB-  E-RA  frequency  Directory  Tor  Easlef  n  U  SA  S 1 4  95 

FB-W-RA  Frequency  Directory  1o'  Western  USA  S14  95 

ASQ-RA  Air  Scan  Directory  $14.95 

SRF-RA  SurvrvBl  Radio  Frequency  Directory  $14.95 

TSGRATopSecret  RegislryofU  S  Govt  Freq  $14.95 

TIC-RA  Techniques  lor  Intercepting  Comm  $14.95 

RRF-RA  Railroad  frequency  di reel ory  $14.95 

E  EC-RA  Embassy  &  Espronaqe  Communtcations  $  1  4  95 

C I E  R  A  Covert  in  tetligenc  L  Elect  Eavesdropping  $  1 4  9  5 

MFF-ftA  twiid*est  Federal  Frequency  directory  St 4.95 

A60-HA  Magnel  moult  mobile  scanner  antenna  $35  95 

A7f>RA  B^&e  stahon  scanner  antenna  $35.95 

MAS48-RA  Mkrror  mount  Informant  antenna  $39  95 

USAMM-RA  Mag  mount  VHF  ant  w  12  cable  S3995 

USAK-RA  A-    no^e  mounl  VHF  ant  wf  17  cable  S3 5  95 

Add  $3. DO  shipprnQ  lor  all  accessories  ordered  at  the  same  time. 
Add  $12.00  shipping  per  shortwave  receiver 
Add  $7.00  shaping  per  radio iind  $3  00  per  antenna 

BUY  WITH  CONFIDENCE 

To  gat  tha  tamtamt  dalivary  from  CCol  any  scanner, 
send  or  phone  your  ofder  dtfectty  to  our  Scanner 
Distribution  Center"  Michigan  re  si  dents  please  add  4% 
sales  tax  or  supply  your  tai  i  D  number  Wntten  pur- 
chase orders  are  accepted1  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  surcharge 
for  net  10  billing  All  sales  are  subject  to  availability 
acceptance  and  verification  AH  sales  on  accessories 
are  final.  Fences,  terms  and  specilicahonsare  subject  to 
change  wrthoul  notice.  Alt  prices  are  in  U.  S.  dollars  Out 
of  stock  items  will  be  placed  on  backorder  automatically 
unless  CE  is  Instructed  dilfeirentty  A$5.00  addftlonaj 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  underSSO  00  Shipments  are  F.O& 
Ann  Arbor.  Michigan.  No  COD's  Most  products  that  we 
sell  have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  to  CE.  Norr  cert  died  checks  require 
bank  clearance  Not  responsible  for  t  ypog  raphicaJ  errors- 
Ntail  orders  to:  Communications  Electron- 
ics7  Box  1045,  Ann  Arbor,  Michigan  48106 
US.  A.  Add  $7.00  per  scanner  for  R.P.S./U.P.S. 
ground  shipping  and  handling  in  the  continental 
US. A.  For  Canada,  Puerto  Rico,  Hawaii,  Alaska, 
or  APO/FPO  delivery,  shipping  charges  are 
three  times  continental  U.S.  rates.  If  you  have  a 
Discover.  Visa  or  Master  Card,  you  may  call  and 
place  a  credit  card  order.  Order  toll-free  in  \he 
U.S.  Dial  800- USA-SCAN.  In  Canada,  order  toll* 
Iree  by  caili ng  800-22 1  -3475.  FTCC  Telex  any- 
time, dial  825333.  If  you  are  outside  the  U.S. 
or  in  Michigan  dial  31 3-97 3*8888,  Order  loday. 

Scanner  Distribution  Center"  and  CE  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
t  Bearcat  is  a  registered  trademark  at  Unitfen  Corporation 
t  Regency  and  Turbo  Scan  are  registered  trademarks  of 
Regency  Eleclromcs  Inc.  AD  #0801 87- RA 

Copyright     1087  Communications  Electronics  Inc. 

For  credit  card  orders  call 

1-800-USA-SCAN 


COMMUNICATIONS 

ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  Box  1045  D  Ann  Arbor,  Michigan  48106-1045  USA. 
C»M80O-USASCANoro«t»W«U.S.A.313-973-8888 

CIRCLE  121  ON  READER  SERVICE  CARD 


Factory-less, 

jumper-less, 

ROM-less  programming. 


With  the  new  S-COM  5K  Repeater 
Controller,  you'll  be  able  to  configure  your 
repeater  remotely  —  using  DTMF 
commands.  Only  the  5K  offers  this 
capability  for  just  $189,  wired  and  tested. 


•  Easy  to  interface 

•  Polite  ID'er 

•  Nonvolatile  Memory 
•Needs  only  55  mA/12  V 
•Adjustable  Audio 
•CMOS  Microprocessor 


•DTMF  Muting 

•  Control  Receiver  Port 
•65  control  commands 

•  Programmable  Command  Strings 

•  Optional  Audio  Delay 
•Optional  Rack  Cabinet 


BM 


^"" 


INDUSTRIES 


S-COM  Industries 

P.O,  Box  8921 

Fort  Collins,  CO  80525 

(303)  493-8316 


CIRCLE  95  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermocL  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

•  40  to  1000  Mhz  -  tuned  to  your  frequency 

•  5  large  helical  resonators 

•  Low  noise  -  High  overload  resistance 

•  8  dB  gain  -  ultimate  refection >  80  dB 

•  10  to  15  volts  DC  operation 

•  Size  -  1.6  x  2.6  x  4.75"  exc.  connectors 

•  FANTASTIC  REJECTION! 


Typical  rejection: 
±600  Khz@144  Mhz 
±1.6Mhz@220  Mhz 
±5     Wlhz@450Mhz 


Price  -  CALL  bipolar  w/RCA  jacks 
-28dB       Connector  options:  BCN  $5,  UHF  $6, 
-40dB  N  $10 

-50dB        SUPER  HOT!  GaAs  Fet  option  $20 


AUTOMATIC  IDENTIFIERS 


ID-1 


ID-2 


•  For  transceivers  antJ  repeaters  ■  AMATEUR  and  COMMERCIAL 

•  Automatic  -operation  -  adjustable  speed  and  amplitude 

•  Small  size  -  easy  installation  -  7  to  15  raits  DC 

•  8  selectable,  reprogrammable  messages  -  each  up  to  2  mm.  long 
•Wired,  tested,  and  programmed  with  your  messages) 

Model  fD-1  -  $49,95   Model  10  2  w/2  to  10  minute  timer  -  $69.95 

We  offer  a  complete  line  of  transmitter  and  receiver  strtps 
and  synthesizers  tor  amateur  and  commercial  use. 
Request  our  free  catalog  Allow  $2  for  UPS  shipping  -  M&st&rcard  and  VtSA  welcome 


GLB  ELECTRONICS  JNC 

Dept  H,      151  commerce  Pkwy.,  Buffalo,  NY  14224 

716-6756740     9  to  4 


CIRCLE  IT  ON  READER  SERVICE  CARP 


ELECTROflKS  CORP. 


blacklight  fgpm 

ASSEMBLY   I 


■=a\ 


Complete^  functioning  ~*~~  ^ ■-..."■  J, 

assembly  includes  ballast,  ori-ofT  switch^ 
power  cordt  sockets  and  F4T5-BL  bJacklaglit. 
Mounted  on  a  7  XfW  X  3  1/8"  metal  plfite-  Vie 
for  special  effects  lighting  or  erasing  EPKOMS, 
CAT#  BLTA     f  10.00  EACH 


SWITCHING  POWER  SUPPLY 

Compact,  well  regulated  switching  power 
supply  designed  to  power  Texas  Instruments 
computer  equipment  s^t^^-=^-^~^\ 

INPUT:     14-25  Vftc  (9    I  amp^^^C^) 
OUTPUT:  +12  «fc  ft  350  ma.  |  ^#£§Wi) 
+5  vdc  C  1.2  amp  fSfeEV,   %$ 

-5  vdc  ©  200  ma.  t  n-Y^ifafoj €■  Xjs 

S12Ei  4  3/4h  square.  

CAT*  PS- 30  $3.50  each 


THIRD 
TAIL  LIGHT 

Sleek 
high-tech 

lamp 
assembly. 
Cotild  be 
used  as  a 
third  auto 

tail  light,  pmegency 
warning  ligfii,  or 
spec!  a  I  -e  ff ects  la  in  p. 
Red  reflective  lens 
is     2  3/4n  X  5  J/2" 
is  mounted  on  a  4M 
high  pedestal  with 
up-down  swivel  ad- 
justment, Includes 
12  V  replaceable  bulb 

CAT#  TLB     63.95  each 


LED' 5 

Jumbo  T  1-3/4 
(5  mm)        s*. 

red       y 

CAT*  LED- if 
10  for  51.50  i 

ll 
GREEN 
CAT!  LED-2 

10  for  $2.00 

YELLOW 
CAT*  LED-3 
10  for  $2+00 


TWO  PIECE TTTf 
HOLD KtiS     «-" 
FOR  ABOVE 
L.EHD.S        tr'z 
CAT*  HLED 
10  for  65c 
100  for  $5,00 


1mA  METER 

Modutec  G-I   mA  signal 
strength  meter  with  KLM  logo! 
\fAn  X  1   a/4"  X  7/Sn  deep. 
CAT*   MET-2  J2.00  each 


VIC  20  MOTHERBOARD 


ZG  IC's  including  650 2 A  and  6560.  Nul 

guaranteed  but  great  for  replace  merit 
parts  or  experi  mentation. 
CAT!  V1C-20      $15.00  each     _ 


XEON  FLASH  TUBE 

3/4rl  X  l/fln  dlfl.  _9I~- 

CAT#  FLT-1  2  for  $\m 


ix- 


MINI  PUSH 

BUTTON 

S.P.S.T, 
momentary! 
Push  to  make. 
CAT*  MPB-1 

10  for  $3.25 


TELEPHONE 
COUPLING      Wffi 
TRANSFORMER 


Stftncor 
#  TTCP- 


Nl-CAD  CHARGER/ 
TESTER 

Will  charge  most 
every  sise  Kl-Cid 
battery  available 
CAT*  UNCC-N     $15,00 


BOD  ohms 
C+T,  to 
600  ohms 
CiT.  P.p. 
board  mount. 
3/4"  X  5f8" 
X   3/4" 

CAT*  TCTXS 
$2.50 


RECHARGEABLE  NHCAD  BATTERIES 

AAA  SIZE  1.25V     ISOmAH  $2,25 

AA  SIZE  1.2SV*    50GmAh  tfM 

A  A  WITH  SOLDER  TABS  $2.20 

C  SIZE  1,2V    1200mAH  $4.35 

5UB-C  SIZE  SOLDER  TABS  S4.25 

D  SIZE  1,2V     120  0mAH  $4.25 


TOLL  FREE  ORDERS 

300-826-5432 

tNFO  -  (818)  904-0524 
FAX  -  {B1SJ  781-2653 


OUR  NEW  ADDRESS  IS; 

P.O.  BOX  567 
VANNUYS,  CA  91408 


MgrfferCdKl 


5pj*WmtW  13MITEU 

V*.*    il  M  !di)PP<NC 

NO  C.Q.D.I 

IQki-Kifc  i;«[:;i' 

PNCLUUl  SUFFICIENT 


CIRCLE  1 94  ON  READER  SERVICE  CARD 


EVER   WONDERED   WHAT 
IS  INSIDE   A   MAXCOM®? 


NOW   YOU   KNOW   !!! 


Absolutely  no  tuning  wtih  a  MAXCOM  system 
Stmply  connect      dial  your  frequency  And  talk 
^  That's  it.  fust  TALK. 

oven  4000  maxcom  sta  tions  world  wide 

BOX  502,  FT.  LAUD.,  FL  33302 

,,   3QQ-SS7-517B     © 

MftXCOM   is    a    registered   trademark   and  is   owned   by   Haxcon  Electronics,    Inc. 

THE    BOTTOM    LINE:       "MAXCOM    WORKS" 


CIRCLE  101  ON  READER  SERVICE  CARD 
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Number  18  on  your  Feedback  card 


International  List  of 

DX  Publications... 


1 9  ways  to  keep  in  touch 


The  following  is  a  list  of  DX-related  publications  that  was  compiled  by  Jim  Maxwell  W6CR 


The  DX  Family  i 

Newsletter 

P  0  Box  12 

Shi  niukukita-Ochiaj 

ToyKo  161  JAPAN 

Comments 

In  Japanese 

Seiji  Tsfcsyanagi  JH 1FOP 

The  Japan  DX  News 

P.O  Box42Urawa 

Saitama  336  JAPAN 

The  OX  Buffet m 

Coverage 

Amateur  radio.  OX 

Published  by 

Chod  Harris  VP2ML 

P.O.  Box  50.  FullonCA  95439 

Size 

a^~*n\4pp 

Frequency: 

50/yr 

The  DXers  Magazine 

Coverage 

Amaieur  radio.  DX 

Published  by: 

Gus  Browning  W4BPD 

Frequency 

Manlhfy 

Subscription: 

$15,00/yr. 

inside  DX 

Coverage 

Amaieur  Radio,  DX 

Published  by 

Arthur  Hubert  N2AU 

436  N  Geneva  St..  Ithaca  NY  14350 

SOk 

B«*Xl4Mp, 

Frequency: 

Weekly 

Subscription. 


The  KH$BZF  Report 
COVMQI         Amateur  radio,  propagation 
Puttfshedby  Ue  w*ai  KH6B2T 

45-601  Lutuku  Rd  ,  CRT  *44-l 1 
KaneOhe,  Hawaii 96744- IBS* 

Sue  avyxii'.Spp 

Frequency       Weekly 

Subscription    U  S-  Canada.  Mexico  535  OO/yr 
Foreign  547.00/yr  airmail 

The  Long  inland  DX  Bulletin 

Coverage         Am ateu r  radio.  D X 
Published  by:  The  Long  Island  DX  Club 

1 09  Willow  Ave.,  H anting! on  NY 

11743-4204 
Size:  8  V*  "a  14,2pp. 

Frequency;      Bi-weekly 
S  ubsc  Hption     U .  S  .$  1 4 .  5Q7y  r . 

Long  Skip 
Coverage         Amateur  radio,  DX 
Published  by    The  Canadian  DX  Association  (C A NAS-X) 

PO  Box  717.  Sin  "Q".  Toronto,  ON 

M4T-2N7,  CANADA 
Size:  8^*x11\32pp 

Frequency*      Monthly 
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Comments 


Canada -CAD  $20  DO  All  other  countries 

520  00  m  U  S  funds  Includes  1st  class 

mailing  lo  Canada  and  US 

airmail  overseas 

Subscription  included  with  membership 

inCANADX 


The  Northern  California  DX  Foundation  Newsletter 


Coverage 
Published  by 

Size: 

Frequency' 


Amateur  radio  DX 

The  Northern  California  DX  Foundation 

PO  Box  2368  Sianford  CA  94305 

8**'Kl1\Z0pp 

2fyr 
Subscription    Worldwide  -  $25  00  first  year . 

$10  OOfyr  I  hereafter 
Comments:      Subscription  Included  with  membership  in 

The  Northern  CaMpf  ma  DX  Foundation 


QRZDX 
Coverage: 

Published  by: 

Size: 

Frequency: 
Subscription: 


USSR  Tidbits 
Coverage: 
Published  by 

Size: 

Frequency 

Subscription 


Amateur  radio,  DX 

Bob  Winn  W5KNE,  PO  Box  834072 
Richardson  TX  75083 

BW  Kit  ",4pp. 

Weekly 

US.  Canada.  Mexico- 1st  class  $30.00  for 
52  issues,  St 6  00  for  26  issues.  Elsewhere 
$50  00  for  52  issues  airmail 


Amateur  radio.  USSR  activities 

Tom  Frenaye  KlKl,  PO  Box  G£ 

UniOnvilleCTOeOSS 

8to*Kl1\  TOpp 

5  to  6  issues/  y* 

One  legal  size  S  ASH  per  issue-nc  more 

than  3 envelopes  at  a  time  Or  Si  00 for  3 

issues  Excess  funds  (donations  accepted) 

go  into  the  printing  lund 


The  WBGO/KBHHD  List 
Coverage         Amateur  radio,  OSL  managers 
Published  by    The  W6GO/K6HHD  Ltst.  PO  Box  TOO 

Rio  Unda  CA  95673-0700 
Size:  13 V*- x  23*.  4pp 

Frequency:       Monthly 
Subscription    U  S -S20,00/yr  Canada  and  Mexico- 

$25  OOr'yr.  Overseas  -  $30.00;yr  airmail 

The  DX  Family  News  Letter 
Coverage:        Amateur  radio,  DX 
Published  by:  The  DX  Family  Foundation.  PO  Box  1 2 

ShinjukuMa— Ochiai,  Tokyo  161 .  JAPAN 
Size  7'^x  10V\  lOpp 

Frequency:      Monthly 
Subscription:   JYE  6.QQ0  firsl  year.  JYE  5,0G07yr 

thefe  after 
Comments       in  Engltsn  subscnptioo  included  with 

membership  m  the  DX  family  Foundation 


The  DX  News  Sheet 

Covet  age        Amateur  radio,  DX 

Published  hy~  The  Radio  Society  of  Great  Britain 
123  Reading  Rd  ,  Finchampstead 
WoJungham.  BerK  .  RGl  1  4RD,  ENGLAND 

Soe  8V4*x1i4fc-.2pp 

Frequency;      Weekly 

Subscription    Contact  RSGB  membership  services  for 
subscription  information 


DX-NL 
Coverage 
Published  by: 


Size: 

Frequency: 

Subscription: 

Comments 


Amateur  radio.  OX 

DAftC,  c/o  Waller  Geyrhalter  DL3RK 

Box  1328.  D  8950  Kauroeufen 

WEST  GERM  AMY 

fflb~Xf1*%fyfh 

50/yr 

Europe  DMK  50.00/yr  Airmail  DMK 

SSS.OO'yr 

In  English 


DXPRB8S 

Coverage"        Amateur  radio,  DX 

Published  by    VERON.  c/o  John  Fung-Loy  PA3CXC 

Strausslaan  4.  NL-2551  NM  Den  Haag 

The  Netherlands 

5%~x8tt',6pf>. 

Weekly 

In  English.  Combined  with  the  VERON 


Stze 

Frequency: 
Comments 


VHFButtentm 

The  Heard  Island  DX  Association  Newsletter 

Coverage-        Amateur  radio,  DX 

Published  by    The  Heard  Island  DX  Association 

PO  Box  90.  Norfolk  Island,  South  Pacific 

Sue  5^'x8%M6pp. 


Les  Infos  du  Cttpperton  DX  Club 
Cover  age         Amateur  radio,  DX 
Published  by    The  Chppeirion  DX  Club 

do  Yannkrfc  Delatouche  FBFYD 

B  P  8H  F-7B570  Andresy,  FRANCE 
Frequency       Quarterly 
Subscription:   SlOOO/yr. 
Comments:      In  French,  some  English.  Subscription 

Included  with  membership  in  the  Glipperton 

DXClub 


Les  Nouvetles  OX 
Coverage:        Amaieur  radio,  DX 
Published  by    FGAJA 
Size  bs'rC" 

Frequency       Biweekly 
CommenEs"     In  French 


THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  VOL)  AS  STANDARD  EQUIPMENT!) 


WIRED      KU 


6Mf2M,  220   $886 

UHF        $980   $878 

(Also  available  for  commercial  bands!) 


FEATURES: 


*  SEN  Sm  VI T  Y  SEC  ON  D  TO  N  ON  E '       0%  5u  V  Typ 
•SELECTIVITY  THAT  CANT  B€  BEAT'      Both  6  p0*8  slat 

Wer  &  ceramic  filter  for  >  lOOdB  at   f  1 2kHz      Helical 

resonator  front  end  to  combat  (Jescnse  A  mtermod 
•Fl  utter  -proof  squelch    Automatic  frequency        control, 

separate  spkr  amplifier 
•CLEAN,  EASYTUNE  TRANSMITTER    up  to  20  W  output. 

50W  wittt  additional  PA 


ACCESSORIES 


If 


V  .. 


At 


*\ 


V 


■TD-2  DTMF  DECODER/CONTROLLER  kiT  only  S79. 
Full  16  digits,  5  functions,  toll  caU  rcstnctor,  pro- 
gramrnabie  Much  more  Great  for  selective  calling  too1 

►AP-1  AUTOPATCH  kit  onty  $79  Reverse  patch  &  phone 
line  remote  controJ  std 

>  AP-2  Simplex  Autopatch.  Use  with  above. 


A 


*  *  * 


$*$$ 


**trr 


V0 


>,<■. 


Rl 


.s 


*r 


•CWID  KIT,  new  low  price  $59. 

Field  program mable.  timers,  the  works? 
•COR-2  kit.  $38.  Audio  mixer,  local  spkr  amplifier,  tail  & 

time-out  timers 
•COR-3  kit,  549.  with  courtesy  beep 


•MO-202  FSK  DATA  MODULATOR  kit  S3  9  Run  up  to  1  200 
baud  digital  or  packet  radio  signals  through  any  FM 
transmitter 

•  DE-202  FSK  DATA  DEMODULATOR  kit  $39 


GaAs  FET  P  REAM  PS 

at  a  fraction  of  the  cost 
of  comparable  units! 

LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

WMtED/TESTEO 

FEATURES: 

•Very  Low  Noise;  0-7rJB  VHFT  0-8dB  UHF 

•High  Gam:  1 3  20dB.  depending  on  freq 

■Wide  Dynamic  Range:  to  resist  overload 

■Stable:  new-type  dual- gate  GaAs  FET 

*  Speedy  tuning  range  desired  26-30.  46-56.  137-150. 
1  50- 1 72,  2 10-230.  4CKM  70  or  800*960  MH*. 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

Unbelievably 
Low  Price  — 


only  $24/kit. 

$39  Wlrtd/tittid 


GaAs  FET  Preamp 

similar  to  LNG. 

except  designed 

for  tow  cost  &  smail  size    Only  5^8*  W  x  1-5/8*1.  x 

3/4  "H.  Easily  mounts  in  many  radios 

*  Specify  tuning  range  deseed  25  35.  35-55.  55-90.  90- 
120t  120-150.  150-200,  2OO-270.  or  400  500  MHT 


LNS-(*) 

IN-LINE 
PREAMP 


*nr 


■fy| 


<*\ 


H*N 


IfflVl, 


i^ji 


ONLY  $7 9/ kit, 
$99 

GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatical Jy  switches  out  of  line 
during  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W\  Tower  mtg.  hardware 
supplied. 

4  Specify  tuning  range  desired:  120  175,  200-240.  o? 
400  500  MHz. 

HRA-(*) 

HELICAL 

RESONATOR 

PREAMP 

ONLY  $49  VHF 
or  $84  UHF 

Low-noise  pre  amps  with  helical  resonators 
reduce  intermod  St  cross-band  interference  in 
criticai  applications. 

*  Specify  tuning  range  desired  143-150.  150-159,  158 
162.  162-174,  213-233,  420  450.  450  4fi5.  or  465^475 
MHz. 


I  H AMTRONICS,  INC.  ! 

■  65-D  Moul  Rd.;  Hilton  NY  14468-9535  [ 

■  D  High  quality  equipment  at  reasonable  prices  surely  | 
j  appeals  to  me;  but  I  want  more  details  before  I  buy!  Rush  I 
'  my  copy  of  the  40-page  Hamtronics  catalog  by  return  first  i 


HIGH  QUALITY  XMTR  &  RCVR 

MODULES  FOR  REPEATERS, 

LINKS  JELEMETRY,  ETC. 


■  m 


*FM  exciters 

kits  only  $99.  wit  $179 

TCXO  and  nial  oven  available. 

2Wcont.  Up  to  3W  intermittent 
•TA51  for  10M.  6M.  2M,  lSO-174.  220  MHt 
•TA451f0f«hf. 

FCC  TYPE  ACCEPTED  FOR  COMMERCIAL  BANDS 
•VHF  &  UHF  LINEAR  AMPLIFIERS    For  FM  or  SSB    Power 

levels  from  10  io  45  Watts.  Several  models,  hits  starling 


A 


-R  144R220  FM  RCVRS 

for2M,  150-174.  or  220  MHz, 

0  lSuVsens.  8-poiextai  &  10  po+e  ceramic  if  filters. 

helical  resonator  front  end  for  exceptional  selectivity, 

>  lOOdBat  ±  12kHjr  (best  available  anywhere^  Flutter- 

proof  5*jueJch   AFC  tracks  drrftmg  xrntrs.  Xtaf  oven  avail 

Kit  $149,  w/t  $22  9 
•R451  FM  RCVR.  Same  as  above  out  UHF.       I  irted    line 

from  end,  0,2uV  sensitivity  Kit  only  $149,  wfl  $229 
•R76  VHF  FM  RCVR  for  10M,  6M,  2M,  220,  As  above,  but 

w/oAFCorricEres  Kits  only Si 29. 
•RllO  VHF  AM  RCVR  for  VHF  aircraft  or  ham  bands  or 

UHF  Kit  only  S 149. 


NOW— FCC  TYPE  ACCEPTED  TRANSMITTERS, 
RECEIVERS,  AND  REPEATERS  AVAILABLE  FOR 
HIGH-BAND  AND  UHF.  CALL  FOR  DETAILS, 


RECEIVING  CONVERTERS 


VHF 
MODELS 


Kit  with  Case 

$59 

Kit  less  Case 

$39 

Wired  w/case 

£89 

UHF  MODELS 

Kit  with  Case 

$69 

Kit  less  Case 

$49 

Wired  w/case 

$99 

Antenna 
Input  Range 

29-33 

60-53 

BOS4 

t*4  J4$ 

MSHT 

144-144  4 

146-140 

220-222 
220  224 
222-22* 

432-434 

435-437 

432436 

432436 

43925 

902  -jit 

302  922 


Hoetlvir 
Output 

144146 

3*30 

144  146 

asao 

2t-30 

27  27.4 

21  SO 

a*  so 

50-54 
26  30 

26-30 

2130 

144- liS 

&OS4 

4175 

422  441 

4304&O 


TRANSMIT  CONVERTERS 


For  SSB.  CW 
ATV.  FM.islc, 
Can  be  linked 
with  receive  con* 
for  trartceive 
I  to  2  W  out 
Llne«r  PA'i 
available  up  to 
SOW. 


For  VHF, 
Model  XV2 
KKS79 

ispecify  bar>dj 


For  UHF, 
Model  XV4 
Wt$79 

Wired  $159 


£iC"!fr 


inUruu 


ifclD 
28-251 
2t-» 
It -27  4 
2t-» 


144-146 
344-146 

2*-» 

ei» 

144-146 


1**  i*t 

14J  i*« 

SOU 

144  MM 

220223 
220224 

2630 

«JB-4^M 

4JS-*3T 

4»2£ 

4324,96 


I 
I 

I 


class  mail.  I  enclose  $1  ($2  for  overseas  air  mail). 

Name . 


i 


|  Address 

I  City  _ 
L 


I 

State/ZIP J 


Order  by  phone  or  mail  •  Add  $3  5&H  per  order 
(Electronic  answering  service  evenings  &  weekends] 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


mlromcs,  inc. 

•8-D  MOUL  ROAD-HILTON  NY  14468-9535 

PhOiie:   716*392*9 430        Hamtromcsrx  is  a  registered  tradema rk 


Number  1 9  on  your  Feedback  card 


Easier  DXing  with  Propagation  Predictions 


by  Jim  Cooper  KD5EA 


Solar  flux  is  on  the  upswing  of  its  eleven- 
year  cycle,  and  hams  can  look  forward 
to  more  and  more  good  DX  on  the  fifteen-  and 
ten-meter  bands,  Back  to  the  good  old  days  of 
1979,  when  the  sun  spot  number  was  on  the 
order  of  140.2  (smoothed  mean  lOcm  solar 
flux  of  185).  Receivers  were  wall-to-wall 
with  S-9  signals  on  10  and  15  meters  from 
Europe,  the  South  Pacific,  Asia,  and  just 
about  any  place  else.  The  long-awaited  days 
of  the  sun  spot  high  will  soon  return. 

To  take  full  advantage  of  the  propagation  to 
come,  an  operator  must  know  which  way  to 
point  the  beam,  and  at  what  time  of  the  day 
signals  from  any  predetermined  location  wilt 
appear  on  the  chosen  band  of  operation. 

Say,  for  instance,  an  operator  in  the  city  of 
Houston  TX  needs  a  station  in  France  to 
complete  the  requirements  forDXCC.  On  12 
September  1987,  he  tunes  to  WWV  on  10 
MHz  at  1 8  minutes  past  the  hour  and  hears  the 
solar  flux  is  95,  and  the  A-Index  is  10.  It 
would  be  nice  to  know  the  beam  heading  and 
time  window  in  which  signals  from  France 
are  likely  to  be  present  along  with  an  indica- 
tion of  the  signal  quality  to  expect.  The  fol- 
lowing Commodore  128  program  will  do  just 
what  he  wants.  (It  will  run  on  the  Com- 
modore 64  with  slight  modification,  too.) 

What  the  Program  Does 

The  program  calculates; 

1 .  The  great  circle  azimuth  and  distance  from 
the  user's  site  to  the  desired  distant  loca- 
tion. 

2,  The  HF  MUF  of  the  radio  path  of  choice, 
in  increments  of  one  hour,  for  any  24-hour 
day,  in  UTC  as  well  as  local  standard  time, 

3,  Optimum  Working  Frequency  (FOT,  from 
the  French  "Frequence  Optimale  du  Tra- 
vail"). This  is  figured  from  .85  x  MUF,  to 
allow  for  F-2  layer  instability. 

4.  Expected  signal  quality. 

The  program  also  prints  the  calculated  data 
in  hard  copy  form  (Figure  1). 
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Program  Input  Requirements 

1 .  The  name  of  the  local  city  and  the  distant 
city  (for  example:  Houston,  Paris). 

2.  The  latitude  and  longitude  of  each  loca- 
tion, obtained  from  maps,  etc. 

3.  The  day  and  month  the  prediction  is  for. 

4.  The  Solar  Flux  and  A-Index  figures,  from 
WWV  at  1 8  minutes  past  the  hour. 

A  word  on  the  A-Index:  The  A-Index  is  an 
indication  of  the  activity  of  the  earth's  mag- 
netic fields.  A  magnetometer  measures  the 
activity  in  Gamma  units  on  a  scale  from  0  to 
400*  When  the  A-Index  is  up  to  about  27,  the 
10-  and  15-meter  bands  are  quite  noisy. 
Heaven  forbid  we  should  ever  see  a  reading 
of  400! 

In  the  program  an  A-Index  of  less  than 
10  indicates  low  ambient  noise  and  excel- 
lent signal  quality. 
Figures  from  10-20 
indicate  good  con- 
ditions, up  to  25  is 
fair,  and  above  25  is 
poor,  The  user  can 
change  these  figures 
in  code  lines  3950- 
4100  to  suit  their 
need. 

KD5EA  Program  vs. 
Uncle  Sam's 

Basic  MUF  pro- 
grams are  fairly  com- 
mon in  amateur  radio 
publications.  This 
program  calculates 
FOT  to  conform  bet- 
ter with  the  iono- 
sphere radio  propaga- 
tion  predictions 
issued  by  the  US  De- 
partment of  Com- 
merce in  Boulder  CO, 
It  also  features  az- 


imuth and  distance  calculations. 

The  following  compares  the  data  output  of 
the  Commodore  128  program  to  the  data  pro- 
duced by  the  US  Department  of  Commerce. 
The  Department  data  is  for  January  15th, 
with  a  solar  flux  of  145  for  the  radio  path 
from  Boulder  to  St.  Louis  {see  Figure  2) , 

The  results  from  feeding  the  same  vari- 
ables into  the  Commodore  128  program: 

1.  Boulder,  St.  Louis 

2.  Lat./Long,  of  Boulder:  040.03,105.27 

3.  LaWLong.  of  St,  Louis:  038.67,090.25 

4.  Day  and  Month:  15.01 

5.  Solar  Flux:  145 

6.  A-Index:  10  (Not  included  in  the  Dept  of 
Commerce  data). 

The  Commodore   128  produced  the 


RADIO   PATH   DATA 

FUH   HOUSTON 

TO 

PARIS 

THE    PATH 

A2IMUTK    JS:       44.52 

DEGREES   TRUE 

THE    PATH 

DISTANCE    IS;       4816 

4 

STAT.    MILES 

DAY-     : 

15         nDMTK;       9      SG-LftR- 

FLUX:       95      SUN-SPOT    tt 
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A- INDEX: 

10 
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7pn 
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11.25 
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BPtt 
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10.76 

□  300 

9Fn 

12,19 

10.35 
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11FM 
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9 .  77 
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S-S6 

07  00 

1AH 

15. B 

13.43 

a  boo 

SAM 

15.79 

13.4? 

0900 

3Att 

15.14 

if?. as 

1000 

4  An 

14. G 

ie.4i 

1100 

SAM 

IS.  64 

1G.G9 

1500 

sah 

54, H9 

20.91 

HOD 

7At1 

26.05 

sa.i4 

1400 

BAH 

EBJ1 

E£  .  3G 

1500 

9AM 

25.37 

25*41 

I  GOO 

IQfflPI 

EG  .23 

££.29 

1700 

11AM 

25.83 

52 

ieoo 

NDDN 

£9-35 

E1.5E 

1900 

ipn 

54.  49 

50.B1 

£000 

2FH 

53*33 

19,  B3 

E10O 

3Pt1 

El  ,B? 

19.41 

eeoc 

4  PM 

IB  .  9B 

16.13 

2300 

GPrt 

14 ,  75 

12,  S3 

1*400 

GPff 

13.33 

11  .B4 

Fig.  /,  Tabular  form  of  the  Commodore  1 28  MUF  program  output. 


data  printed  in  Figure  3,  Comparative 
analysis  of  the  two  data  sets  shows  very 
little  variance.  The  first  variance  is  the 
73, 100  of  one  mile  less  in  distance  produced 
by  the  Commodore.  This  is  due  to  the 
common  trigonometric  equations  used 
in  the  Commodore  program  to  calculate 
distance. 

Figure  4  shows  the  MUF  data  in  graph 
form.  The  *0"-Iine  plot  is  for  the  US  Dept. 
of  Commerce;  the  "♦"-line  plot  forthe  Com- 
modore 128  figures.  The  Commodore  128 
program  varies  somewhat  from  the  DOC 
plot,  but  it's  well  within  tolerable  limits  for 
HF  communications  propagation  predic- 
tions. 

This  is  proof  that  the  Commodore  64/128 
program  measures  up  to  the  DOC  program. 
Now  for  the  programming. 

Let*sGetto  Work 

The  following  program  code  listing  is  for 
the  Commodore  128,  listed  in  Figure  5  tsee 
page  51 ).  When  the  program  is  ready  to  run, 
use  the  input  data  for  Boulder  to  St.  Louis. 
The  data  output  should  match  the  printout  of 
Figure  3.  Enier  the  input  data  as  follows: 

1 ,  The  name  of  City  #1  followed  by  a  comma 
( ,)  then  the  name  of  C  ity  #2 . 

2,  The  Lat.  of  City  #1 ,  followed  by  a  comma 
(,)  then  the  Long,  of  City  01 .  40.03  N  and 
105.27  W  is  entered  as  040.03,105.27. 
South  Lai.  and  East  Long,  are  entered  with 
a  minus  (-)  sign;  for  example,  -006.00, 
-060.50, 

3,  Repeat  Step  2  for  City  #2. 

4,  Enter  two  numbers  for  the  day  with  a 
comma  (,)  then  two  numbers  for  the 
month.  January  15  is  entered  as  15,01 

5,  Enter  the  Solar  flux. 

6,  Enter  the  A-Index, 

The  printer  should  now  print  the  azi- 
muth and  distance  as  well  as  the  heading 


for  the  HF  MUF 
data.  At  this  point 
the  program  will 
pause  for  up  to  45  sec- 
onds white  the  com- 
puter crunches  the 
numbers.  The  com- 
puter then  prints  the 
24-hour  MUF  and 
FOT. 

Although  there  are 
many  propagation 
prediction  tables  pub- 
lished  in  amateur 
magazines,  and  they 
do  serve  a  need,  they 
are  monthly  averages 
at  best.  This  program 
accommodates  the 
daily  changes  of  the 
HFMUF. 
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Fig.  2.  Tabular  form  of  MUF/Distancef Propagation  quality  data  from 
the  Dept,  of  Communications  for  the  cities  of  Boulder  CO  and  St.  Louis 
MO  on  15  January,  1987. 


Comments,  Please 

I've  experimented  with  this  program  over 
the  past  six  months  and  learned  that  when  the 


"I'm  very 

interested  in  the 

observations  and 

comments  of  others 

using  this 

program/' 


interested  in  the  observations  and  comments 
of  others  using  this  program . 

If  you  have  a  lot  of  trouble  de-bugging 
your  program,  or  you  just  don't  like  to  type 
in  that  much  program  code,  1  will  send  you. 
for  $20,  a  programmed  and  tested  floppy 
disk.  Each  disk  contains  the  HF  MUF  pro- 
gram for  the  Commodore  64,  as  well  as  for 
the  C- 128 


program  indicates  the  FOT  is  above  2 1 ,450 
MHz,  and  the  A-Index  is  below  10,  I  have 
little  problem  hearing  signals  from  selected 
locations  on  the  15-meter  band.  I'm  very 


KD5EC  resides  at  1818  Rivenvood  Trail. 
Spring  TX  (77386)  and  has  enjoyed  amateur 
radio  for  many  years. 
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Fig.  3,  Tabular  data  generated  by  the  Commodore  program  for  the 
same  input  as  in  Figure  2. 
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Fig,  4,  Graph  plot  of  data  in  Figures  2  and  3. 

7$  Amateur  Radio  *  January,  1988    49 


UNADILLA 

REYCO/INLINE™ 

Amateur  Antenna  Baluns 

For  20  years,  preferred  by  Amateur,  Commercial 
and  Military  Operators.  First  with  built-in  lightning 
arrester— minimizes  TVI,  maximizes  power. 


f 


" 


*i 


♦ 


% 


W2DU-VHF 

$1  y  ,yi) 


W2AU11&4  1  WZDUHF 

$17.95  $19J5 

W2AU  Broadband  Ferrite  Cora  Baluns 

For  medLum  power  (1000  watts  RF  min.)  and  broadband  operation  3-40  MHz 

W2DU  N  on- Ferrite  Very  High  Power  Baluns 

W2PU-HF(H.qh  Power)  UNADILLA  k 

*1,B-30MHi 

"  3000-9000  watts  wilh  1 : 1  antenna  SWR 
•1500-5000  watts  with  2:1  amenna  SWR 

W2DU-VHF  (High  Power 
and  Extended  Range ) 

'30-300  MHz 

"2000-4000  watts  with  1:1  antenna  SWR 

•1200-2400  watts  with  2:1  antenna  SWR 

W2AU  1:1 


'  50  to  50  or  75  to  75  ohms 
*Fordipoles,  Vs,  beams,  quads 

W2AU4:l 


Purchase  from  any  of  over 

300  dealers  nationwide 

or  order  direct 


•  200  to  50  or  300  to  75  ohms 

*For  high  impedance  antennas  such  as  folded 

diOOleS  CIRCLE  256  ON  READER  SERVICE  CARD 

To  request  informational  brochure,  call 

617-475-7831 

write 

ANTENNA'S  ETC. 
PO  Box  215  BV,  Andover,  MA  01810-0814 

Switch  All  Your  Antennas 
Over  One  Coaxial  Feedline 

CIRCLE  141  ON  READER  SERVICE  CARD 


$20.15 

106 
12VDC 

Bnergizer 
(Optional) 


Antenna  1 


Antenna  2 


$35.50 

C105B 

2  Position 

On-Off  Coupler 


0  0 


•  •  m   m 

m  m  ■■   ■ 

■  ft  *  * 


DC 


tafo 


DC* 


$52.00 
105 

DC  Operated 

2  Position  Relay 

(inside  your 

shack) 


(injects  DC 
onto  coax) 

77t/s  system  operates  from  1.5  to  180  MHz  and  handles  12SQ  RF  watts. 

Use  our  antenna  switching  kit  and  eliminate  excess  coax  runs. 
With  this  Kit  and  a  single  run  of  coax,  you  can  switch  between 
your  antennas  remotely.  Use  to  add  an  antenna  at  modest  cost, 
or  change  array  direction. 

Other  types  and  combinations  of  relays  are  available. 
Please  call  or  write  us  for  more  information,  and  save  on  your 
coax  runs! 

30  day  MONEY  BACK  GUARANTEE  on  alt  products 
Unadilla/Reyco/lnline  is  now  a  Division  of  ANTENNAS  ETC. 


(  #1  Source  of  PACKET  Info 


The  Magazine 

For  Amateur  Radio  and  Computerists 

Why  You  Should  Subscribe! 

Read  what  our  subscribers  say! 

It's  in  the  fine  print! 
•  Your  magazine  is  the  finest  innovation  that  I  have  seen  in 
ham  radio  since  1953— except, . .  maybe  the  all-solid  state 
tranceiver.  Carl  Soltesz,  W8PFT  •  , .  .have  most  certainly 
received  my  money  *s  worth  in  software...  Michael  Regan, 
K8WRB  •  ...you  have  found  a  nice  niche  for  CTM  in 
packet. . ,  you  have  me  getting  interested. . .  Charlie  Curie, 
AD4F  Chattanooga,  TN  •  The  packet  computer  info 
convinced  me  to  subscribe.  John  Skubick,  K8JS  • 
Enclosed  is  my  check  for  renewal  of  my  subscription.  I  enjoy 
the  down  to  earth  and  homey  style  of  your  magazine 
and  the  many  fine  computer  articles. .  .  Andy  Kosiorek, 
Lakewood,  OH  •  /  was  both  pleased  and  dismayed  upon 
becoming  acquainted  with  your  magazine  at  HAM-COM, 
Pleased  that  I  discovered  your  magazine —dismayed  that  I 
didn't  long  before  now.  Bill  Lathan,  AK5K  *  ...CTM 
gives  the  finest  coverage  to  packet  radio  that  I  Imve  seen  in 
any  of  the  computer  or  amateur  radio  magazines,  ft  would 
appear  that  CTM  has  just  the  right  blend  of  packet  amateur 
radio  articles  and  computer  articles.  Barry  Siegfried,  K2MF  • 
Of  the  three  HAM  magazines  I  received  each  month  CTM  is  the 
only  one  I  read  from  cover  to  cover  and  carry  with  me  during  my 
travels  abroad.  Most  of  the  time  it  remains  in  that  country.  Buck 
Rogers,  K4ABT 

I         U.S.A.  $18.00  1  Yr— $10.00  6  Months  (Limited 

Offer)  $33.00  2  Yr 
Mexico  &  Canada  $32.00  1  Yr  (Surface) 
I      Other  Countries  (Air)  $68.00  (Surface)  $43.00  1  Yr 
I  U.S.FUNDS  ONLY 


Sample  Copy  &  Back  Issues— $3.50 
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100Q 

ioso 

1100 
1150 
1500 

ieso 

1300 
1350 
1400 
1H50 


1550 

IBOO 
1B50 
1700 
1750 
IBOO 
1B50 


2050 
eioo 

2150 

2200 

2250 

2300 
2350 
2*100 
2450 


2550 
2500 
2550 
2700 
2750 

eaoo 

E850 
£300 
2950 
3000 
3050 
3100 
3150 
3ZO0 
3?50 
3300 
3350 
34  00 
34  50 
3500 
3550 
3600 
3550 
3700 
3750 
3BO0 
3B50 
3500 

3950 

4000 
4050 
4100 
4150 
4200 
4250 

4300 
4350 
4400 
4450 
4500 
4550 
4B00 
4650 
470C 
4750 
4S0C 
4850 
4900 
4950 

5000 
5050 
510O 
5150 
5200 


530C 


5400 
5HSO 

5500 

5550 

5600 
5£50 


2*-CHR!tl61 
50NCLR:FAST 
COLOR  5,1: COLOR  6,7 
B5-CMR1C1B1 

PRINT  Bi-   GREAT  CIRCLE  BEARING/0 [STANCE 
AND  HftX-USABLE-FREO  FRGn": PRINT 

D-1;K-IU.  117^-57, 29577951  :N-6O:S-E9*041:US-*****#*,#M 
OPEN  lf4 
PRINT 

PRINT"  ENTER  SOUTHERLY  LATITUDES  AS  t>3  VALUES": PRINT 
PRINT"  ENTER  EASTERLY  LONGITUDES  AS  C-3  UALUES" : PRINT 
IF  DOl  THEN  1900 

PRINT  "LOCATION  OF  TRANSniTTING  C . 3  RECEIVING  STATION 
C  EX  AHP :  TEXAS ,  JAPAN  3  " 
INPUT""  tTS,  Jl:  PRINT 

PRINT"  TRANSniTTiNG  STATION  LATCN/S3 , L0NCU/E3 " 
INPUT"" -A,  LI  -LLCl}-AillW[l}-Ll  ^A-A/H;  PRINT 
PRINT"  REUEIUING  STATION  LATCN/S3 PL0NCV/E3 " 

iNPuT-'\e,L?  ll^:-s  W*fc£l*i£  B-S  ~  PftJlff 

L-CL1-L23/J1 

E-SlNtA3*SINCBl*CD5[Al-COSCB3-COStLJ 
D-- ATNCE/SORtl-E»£3  3+l  .57079 
C-CSINCB3~SIN£A3-E]^CC05CA3»SINCD3  3 
C—ATN{C/50RC1-C*C1 3*1  .57073 

c-c-n 

IF  5INCL3<0  THEN  C-3BO-C 

PRINT 

C-INTfC"l0Ol/10O 

X-INTC5*D*n*10Q J/100 

PRINT 

PRINT*!,  "RADIO  PATH  DATA  FOR  **T»M  TO  -JSiPHINT#l 

PRINT11 , "THE  PATH  A2IHUTH  IS:  "C"  DEGREES  TRUE" 

PRINT»1,"THE  PATH  DISTANCE  IS;  "X"  STAT.  niLES": 

PRINTllPRlNTil 

MH3RSC17] 

B1-CHR1C161 

CS-CHR*tl31 

DI-CHRSC23J 

ES*CHRSC14S1 

FS-CHRII1471 

□  in  rsst373,A*t43.nU£31nut253,FT[253 

DATA   31 , 28 , 31 , 30 , 31 . 30 , 3 1 , 31 , 30 , 31 , 30 , 31 

FDR    X-l    TO    12;REA0TKX1:NEMT 

RO-r/lBO 

Pl-2*n 

El-lBO/n 

P0-n/2 

L1-LLC13 

U1-ULJC1] 

L2-LLC23 

u2-wucz3 

PRINT"    DAY  r  MONTH** 

INPUT" ";D6, HO :  PRINT 

PRINT"    SOLAR   FLUX    70-250" 

INPUT" ";SF: PRINT 

PRINT"A*JNDEX; "PRINT 

INPUT" "jAJ 

L1-L1*R0 

Ul-Ul*RO 

S9-C-0.73+S0RCC ,733*2-4-C .00031*C 65-5F33 3/C2- ,00083 

S9-1NTCS9-10O3/10O 

PRINTtfl,  "DAY-    i     "06"      HDNTH:     "110"    5DLAR-FLUX: 

■SF"    SUM-SPOT    Hi     "S3; PRINT* 1 

IF    AK10    THEN  AJ»-"EXCELLENT " 

IF  AI->10  AND  AI  <-  20  THEN  Al*-"GOOO" 

IF  AI>£0  AND  A I  <-S5  THEN  A  I*- "FAIR" 

IF  Al>25  THEN  AtS-'PQOR" 

PRINTW1 , "A- INDEX: "AI:PRINT#1 

PRINT* 1 /"SIGNAL  QUALITY;  "AISrPRINTfll 

PRlNT*l,2*"07TIME-UTCMZa,H22TinE-C5T,,Zl"4e  t1UF"; 

Zm"GE    FOT^PRINT*! 

L2-L2*R0 

W£-US*RO 

FOR  TS-l  TO  24 

BOSUB  6?  00 

J9-J9+C1 .5-LaG[J93];J9-INTCJ9*lOO3/10O 

FTCT53-J9-.S5:FTCT63-JNT£FTCT53-10D3^1OO 

HULT53-J9 

NEXT  T5 

PRlNTilt2*-090100"tZl"247Pn-iZ*"4l"nu:241:ZS-ra3-FTC241 

PRINT*  1  ,2*-090200H;Z*-24BPn  "L2S**41  "HUt  13  ;ZS "BO-FTC  11 

PRINT*l,Z*"090300-lZ*-24SPn^ZSH4l,-flUC2];ZS-BO"FTCa] 

PRINTillZ*M090400",25-24l0PrT'+;Z*-4l-nU[33^ZS-BO-FTC3l 

PRINTHl,Zl-0a050Q-aZS-24llPn"iZi-41"nur4l;Za-6X)-FTt4] 

PR  I  NT  *  1 ,  2S -0905 OO  ";  Z» -54H 1  ON  I GHT  ":  ZS  "4  irtTUC  5 1 : 

Zl"BO-FTC53 

PR1NT»1 ,  Z*"0aO7O0"  i  Zl'*2,*lAn*# ;  ZS-41  "noCGJ  ;  Z4"GO*FTCB3 

PRINT»l,Z»"090800-lZ*-'242An-,ZS"41T'ruJC73;ZS-SO-FTC73 

PRlNTfil.Zl^OBOgOCZS-Z^aAn-iZS^lTIUCaiiZS-BO-FTCB] 

PR  I  NT*  1 .  ZS  "031 000  ,\ZS**2H4An-iZ5-41'nur  SO  :ZS-EQ-FTC31 

PRINT*lTZ*"O9ll0O";Z*fc'?45An--Z5-4l**fTUClD3  ;  ZS-SO-FTC1Q3 

PRINT«l,ZS-091200";ZS-e4BAn";Z«-41"F1UCll]iZS-BO-rrcill 

PRlNT*lfZ*"091300-iZS"247An,-;ZS-4l"nU£l23^ZS-B0*FTtl21 

PRINT»l.Zl#'05140O";Z«-24BArl-;ZS-41-mJC13P;ZS-5O*FTC133 

PR1NT*l,ZS-09lSOO-iZi^243Ari'*;25-41*'nuCl4l;ZSi-60*FTll4  3 

PRINT*l,Z»"09l600-;Z*fc24lOAn-1ZS*'4l"nuClS]: 

Z5-60-FTC153 

PPINT*lfZ*-091700",;Z»"2HllAn-;ZS-4irnuC151i 

ZX  -60  "FT  CI  61 

PRINTtl12*'091BOOto;Z*"54NOON"s25"41*'HUtl71; 

Z5"BO-FTtl73 

PRlNT*l,Zl"09l900";2»-24lPt1"iZS-41-nuClB3;Z4taBO"FT[lB] 

PR  INT*  1  ,  Z*  "032000 "  ;  2*-242Prl"  ;  Zl"4l  -HUU33  i  ZS -BO-FTC  133 


5700  PRINTiltZS,,092100',iZS"243Pn  " ;  21  "41  fc,riUC203  ;Z5"GO"FTC20  J 
5750  PR  INT*  1 ,  2S4J03SS0O"  j  Z% "244Pn" ,  Z$"4 1  "nut  21  3  ;  ZS"60"FT  C51 3 
5B00  PRtNTil  ,21  ,,092300M;Z«,KS45Pnwi2ii"41"nUC223  iZS"GOt1FTC22  3 
5BS0  PR  I  NT*  1  ,ZS"Oa?400";ZSM246Pn";Zl"41,,nut233;ZS4VBO'"FT[233 
5300  PRlNTtl  PRINT*! ! PRtNTil : PRINT*1 
5950   PRJNTHl.ZS-SM   ENO-OF-nAlA- 

GOOO   PR1NT*1 : FRINT»1 i PRlNT»l : PftlNTHl 

5050   SCNCLR 

5100   CLOSE    1 

5150   END 

BEOO   K7-SlNCLlD-SINtL23*-COSCL13-C05CLE3-C:05Cye-lill3 

6250    |FK7->-lTHENG40O 

6300   K7--1 

63SO   G0T0650O 

6400    IFK7<-lTHEN6S0O 

64S0   IC7-H 

BSOO   G1--ATN[K7/S0R[-K7»K7+13 3+11/2 

SS50   X6-1 .59*51 

fiBOO  IFK6>-1TMENG700 

BB50  JC6-1 

6700  KS-1/K6 

6750  J3-10O 

F0RKl-l/C2*K63T01-l/E2-K635TEPq.9933-l/K6 

IFX5-ITHENS350 
6900  K5-.5 
6950  P-5INCLa5 
7000  O-COSCLei 

7050  A-{SiNCLl3-P*C0SCGi3  3/C0-SlNCB13  3 
7100  B-G1*K1 

7150  C-P*C0SCB3*0*SIN£B3*A 
72O0  D-CC0S[B3-C*P3/C0*SORtl-CA23  3 

7250  iF0>  —  1THEN74O0 

7300  D--1 

7350  GOT 07500 

7400  1FDC-1THEN7S00 

7450  0-1 

7500  D--ATNCD/50RC-0*D+lll+^/e 

7550  UO- W2+SGNI SINE yi-U53 3-D 

7600  1FWO->QTHEN7700 

7650  W0-«0*P1 

7700    IFy«HPlTHEN7B00 

7750   W0»U0-P1 

7BOO    lFC->-lTHEN7950 

7B50   C—  1 

7900   ©OTO0O5O 

7950    IFC<-UHENB050 

SOOO   C-l 

8050   LO-PO-£-ATNtC/50Rt-C*Oi3  3  +  n/23 

BlOO   Yl  -»0  ,0172*  [  1  0+  CriO-1  3*30  , 4+063 

B150  Y2-O.4O9-C0SCV13 

8P00  KB-3.B2*W0*l2*0r13-C5INCY13+l-2pSINC5*Y13  3 

B250  K9-KB- 12" C 1+SBNC  KB-24  3  3*SGN[ AE5L  K8-?4  3  3 

8300  IFC0SCL0+Y23>-Ot?BTH£NBBOO 

B350  K9-0 

B400  GO-0 

B450  nS-2TS-Gl'K5 

BSOO  IFn9<-P0TH£NB6O0 

B550  n9-P0 

BBOO    n9-5]Nni3  3 

B650   M3-l+5.5*n9*50RCng) 

0700  G0TD1G05O 

BBOO  K9-C-O.eB+SlNtY5  3*SlNCL03  3/[C0SCY23*COS[LO3+,0013 

BB50  K9-l2-ATNCK9/S0RtAaStl-Kg*J<g3  3  3*7.633437 

B30O  T-KB-K9/2+12"U-SGN[KB-K3/£3  3*5BNC:aBSCKB-K9/2}3 

B350  T4-KB*K9/2-12"tl+5GN[Ka+K3/2-243  3"SGNCABSCK9+K9/2-243  3 

9000  CO-ABSCCD5CLO*Y23  3 

9050  T9-9.7-C0*9.6 

910O  IFT9>0,1THEN9200 

91  SO  T9-0.1 

920O  n9-2,5*Gl*K5 

3550    IFri9<-P0THEN93S0 

9300   ri9-P0 

9350  n9-SINCM93 

9400  n9-l*2,5»n9*5QRCn93 

94  50  IFT4<TTHEN9600 

3500  IFCT5-Tl'tT4-TS3>OTHEN3650 

3550  GOTO I 0300 

9500  IFCTS-T4  3"CT-T53>0THEN1030O 

S650  T6-T5*12*Cl*SBNCT-TS3  3*5GNtA8SCT-T53  3 

3700  q9«rt*CT6-T3/K3 

9750  GQ-rf  T9/IC3 

3900  U-CT-T6  3/T3 

3850  G0-C0»C5INCE33*Ea*[EXPCU3-COSCG33  3  3/Cl+GB-Ga3 

9900  G7*CO*CGB*£EXP[~KS/T93*13  3"EXPCCK9-243/23/E:i+EB«GB3 

3950  J  F50- > G7  T  H E  N 1 005  C 

1000O  E0-G7 

10050  G2-Cl*S9/2503"n3»S01?C6*5B*SQR[GOJ3 

1010O  B2-G2*El*0-l*EXPC(X9-24  3/33  3 

10150   G5-G2*tl*tl-SGNtL13*SGNCL23  3*0.13 

10200   GZ-B2*Cl-0,l»Cl*SGlVCABS[5INrL033-C:nSfLO3333 

10250    GOTO    10600 

103OO   T6-T5+12*U*SGNtT14-T5  3  3*5BN[ABSCT4-TS31 

10350  G8-H-T9/K3 

104OO  U»£T4-TB3/2 

104S0  U1--K3/T9 

10SOO  6O-C0-tG8-rEXPtUlJ+133*EXPCU3/tl+Ge*EBJ 

10550  GOT 01 0050 

1060O  1FG2>J9THEN10700 

10650  J3-52 

1070O  NEXTK1 

10750  J9-.S3-J9 

10 BOO  G- I  RETURN 


Fig.  5.  Listing  for  the  Commodore  64/128  MUF/Distance/Propagmkm  Quality  generator  program. 
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3  YEAR  WARRANTY 


* 


LOOK  NO  FURTHER,  THE  BEST  WARRANTY  IS  RIGHT  HERE! 


Yes,  a  3  year  parts  and  labor 
warranty  covering  the  Mother 
Boards  in  both  our  XT  and 
AT  models.  PLUS  a  full  1-year 
parts  and  labor  warranty  on 
all  other  components. 


MODEM 


•  1200/300  BAUD  •  Internal 

•  Hayes  compatible 

•  1-year  warranty  ■  Software 

•  Free  CompuServe  membership 

I  $79 


!!!!!!!!!!!!^^fi!fMMUfiii 

fiiiiititiirjBBitriifJijtFfiffjj 


X 


to 
to 


A 


"KSSa.    -.ssa— 

.  Keyboard  Access  UK*  aaP 

ultrstar  $1,095 

£T-2Bo 


•  Clock/Calendar  with  fettwv 
Back-Up 

•  Prado  Basic 

•  3-year  Limited  Warranty  on 
Mother  Board 

•  1-year  Limited  Warranty  on  all 
oilier  components 

•  Mim  AT  Case  with  Lock  and 
Reset  Button 

*  Style  Aboard  (larger  shift  and  m*^™"  S'0tS  (6  °^ 

w/i  Fion™D"'°ppy  Drives  5789 

^QPPy  and  20  Mg  Hard  Priv»  $989 


'  640K  RAM 

•  2  DS/DD  Fiappy  Disk  Dnves 

•  Tirto  Mother  Board:  4  77  MH? 
«d  10  MH2  (Swftch^ie) 

•  Monochrome  Graphic  Card 
(Hercules  compatible) 

'  Monochrome  TTL  High 
ResoJurfon  Monitor 

•  150  Watt  Pomr  Supply 
■  Sena!  and  Parade]  Ports 

•  Game  Port 


New 

C1  "10  Megabyte    ^ 
O  4  floppy  disk  drive 

CALL  FOR  PRICE!! 

-Software  Special - 

FRAMEWORK  II 
Includes:  •  Spreadsheet 

ft  Ml  V  *  Database 

V/IMLY  *  Telecommunications 

Word  Processing 

And  More 


$250 


m 


5225  Ehrlich  Road,  Tampa,  Florida  33624 


LS.A.  1-800-255-1674 1 


*' 
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COMPUQTERS  2  fa! 


1-800-330-0828 


Cm  CLE  247  ON  READER  SERVICE  CARD 


Handheld  DX 
with  the 
DX  Handy  ™ 


Specifications 


The  idea  of  handheld  DX  seems  far- 
fetched, but  it's  actually  very  simple.  The 
DX  Handy  is  a  battery  powered  (six  penlight 
AA  drycells  included)  SSB  CW  transceiver 
with  two  watts  output.  DX  Handy  can  also  use 
nicad  rechargeable  batteries,  or  be  powered 
with  9  VDC. 

Two  variable  crystal  oscillators  (VXOs), 
each  with  50  KHz  range,  can  be  selected 
with  a  top  pane)  switch.  Crystals  for  28.250 
to  28.300  and  28.300  to  28.350  Mhz  are 
included,  and  other  crystal  ranges  for  the 
10  meter  band  are  also  available  at  a 
nominal  cost. 

CW  operation  can  be  by  either  the  built-in 
push  button  or  with  an  externa)  key  or  keyer. 
External  speaker  and  microphone  jacks  are 
also  provided,  and  the  telescoping  antenna 
is  included.  The  DX  Handy  also  has  a  top 
panel  S-meter  output  power  meter  and  an 
effective  noise  blanker  circuit.  DX  Handy  is 
housed  in  an  attractive  gray  metal  case  com- 
paring in  size  to  popular  VHF  FM  handhetds. 

Ten  meters  is  coming  back  strong.  With  DX 
Handy  all  amateurs,  novice  to  extra  class, 
can  enjoy  the  thrill  of  working  handheld  DX. 

AEA 

Advanced  Electronic  Applications 

P.O.  Box  C2160 
Lynnwood,  WA  98036-0918 
(206)  775-7373 


aea  Retail  $379.95        Amateur  Net  $31 9.95 


General 

•  Frequency  Coverage;  Any  two  SO  KHz  segments  in  the 
28.0-29.0  MHz  Amateur  Band  (28.25-28.30  and  28.30-28.35 
MHz  supplied) 

•  Frequency  Control:  VXO  provides  50  KHz  of  continuous  inning 
with  a  single  crystal 

■  Frequency  Stability;  Within  ±  500  Hz  from  a  cold  start 

•  Antenna:  50  Ohms  Unbalanced,  BNC  connector 

•  Power  Requirement:  8*4-9.0  VDC 

(Included):  6-AA  Dry  Cells  (1.5  volt/cell)  =  9.0  VDC 
(Optional):  7-AA  NiCads  (1 .2  Voltcell)  =  8.4  VDC 

•  Current  Drain:  Receiving  -  Approx.  70  mA 

Transmitting  -  Approx.  620  mA 

•  Dimensions:  (W)  66mm  x  (H)  39mm  x  (D)  142mm 

•  Weight;  710  Grams  (1  lb,  9  oz.)  with  batteries  and 
antenna 

Transmitter 

•  Output  Power:  2  Watts  at  90  VDC 

•  Emission  modes:  A3J  (USB)  and  At  (CW) 

•  Spunotis  Emissions;  More  (han  40  dB  down 

Receiver 

•  Sensitivity:  less  than  0.5  uV  for  15  dB  SN 

•  Intermediate  Frequency:  11 .2735  MHz 

Controls  and  Indicators 

On  Off  Volume  control  Top 
mounted  Potentiometer 

•  Receiver  Incremental  Tuning 
(RIT):  Top  mounted 
Potentiometer  with  center 
off  detent  position 

•  Frequency:  Top  mounted  50 
KHz  VXO 

•  Frequency  Range:  Top  mounted 
2*pos«tion  switch 

•  Noise  Blanker:  Top  mounted 
On  Off  switch 

•  S  RF  meter:  Top  mounted  S  RF 
meter 

•  Built  in  CW  key:  Top  mounted 
momentary  switch 

•  External  Speaker  output:  Top 
mounted  Vis"  phone  jack 

•  External  Microphone  input:  Top 
mounted  Vs  phone  jack 

•  Antenna  Connector:  Top 
mounted  Female  BNC 

•  Transmit  Indicator:  Top  mounted 
Transmit  LED 

•  Push-To-TaJk:  Side  mounted 
momentary  switch 

•  External  Power:  Bottom 
mounted  2,1  mm  coaxial 

•  External  key  input:  Bottom 
mounted  V  phone  jack 

•  Mode  Selector  Switch:  Bottom 
mounted  2-position  switch 

•  Charge  External  Power;  Bottom 
mounted  2-postoon  switch 
selecting  12  VDC  external  power 
function 

Specifications  and  prices  subject  id  change  without  nonce  or  obfrgatiotv 
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EGE  VIRGINIA 
14803  Build  America  Drive,  Blrjg  8 
Wood  bridge,  Virginia  22191 
tnfofmalion:  (703)  643-1063 
Service  Department,  (703)  494-8750 

Store  Hours 

M-F  10  3,m .—  6  p.m 
Sa!   10  a  m  —4  p.m 

Order  Hours:  M-F  9  a.m.*?  p.m 
Sat  10  am. -4  p.m. 

EGE  NEW  ENGLAND 

3  Stiies  Road 

em.  New  Hampshire  03079 
New  Hampshire  Orders.* 
IritomiatiOT!  i  Service  (603)  698-3750 

Store  Hours: 

WTuWF:  10  a  m  —5  p,m 
Th  10a  m.  — B  p  m 
Sat   10  am.— Ip.rr 
'Order  and  we  H  credit  you  $1  lor  irii  ca* 

Winter 

Buyer's  Guide 

atalog  Available 

-Send  $1 

lACOMBE\\y 

Our  associate  store 
Davis  &  Jackson  Road.  P.O.  Box  293 
Laeombe.  Louisiana  70445 
information  &  Server  (504j  882-5355 


Running  Back  for  More 


\  r 


DI1COV1I 


Terms:  Ho  personal  checks  accepted 
Prtces  do  not  include  stopping  UPS 
COB  fee  $2,35  per  package.  Prices  are 

subject  to  tiwngw  mtnout  notice  or 
abiigatton  Products  are  not  sold  fty 
evaluation  AuthotltBd  returns  ine 
Riipjed  to  a  J5%  resroctcmg anp 
handling  tee  and  credit  witi  be  issued 
tor  use  on  your  next  purchase  BGF. 
supports  the  manufacturers'  w*r rari- 
ties, To  get  a  copy  ot  a  wgnmty  prior 
to  purchase,  catt  customer  servtce  at 
F03&43- 1063  and  it  witi  be  furmstied 
at  no  cost, 

Dealer  Inquiries  Im/hed 

Hard  to  get 

through  on  our 

800  number? 

Can  before  to  i  fl  fit. 

or  mt  one  at  out  regular  numbers 

if  you  pay  tor  ttte  catt  am  order 

#e'H  credit  your  order  wrtti  $ ' 


BEARCAT 

100XL  ifrchannel  handneld  199  95 

SOOXLTlO-ch  800  MHz  319  00 

MWL  Ifrtfi,  10  band  99.95 

175XL  tfrcfc  wrin  aircraft  \s*  95 

50XL  ir>cft  rurtdhefet  m  00 

21QXW  199  95 

SONY 

2002  SWL  Receiver  2t9  95 

2GiOSWLRec*nif!r  Jt9  95 

UNIDEN  CBS  CALL 

COBRACBs  CALL 

MIDLAND  C8s  CALL 

DISCOUNTS 
FOR  AMATEURS 


Mrcrq  2AT 

Mini  2rr  -  .-^h^ltf 
'iflw  in  Stoe)h' 


fC  751A 
Genspai         rage  "ft&tftv&r 


R  50OO 

iBnerat  C       ge  Hseewer 


TH-205AT 
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/ 


wSSL 


IS  94GS 


Lf    f^f1il/B""-!lTTJ 


IC  12AT 
Hanafreid 


IC  3200 


4    ~i   -' 


b: 


O.OO'V 


IC  745 

-General  GtJverage  Wt 


HF  Transceiver  wlft 
General  Cover  age-  Receive! 


NEW  Improved 
TH-215AT 

•tofldfceic 


EXTENDED 
SERVICE 
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III 


III 


tWta 


-H<?5G0 


M    ■>■ 


oo* 


-  616 


^O  _.  -.. 


IC  02AT/O3AT/04AT 


R  7000 


"  - .  H  ■ 


fi.eieiv.er 


HARDWARE 

HFJ 172^  with  MFJ  C-64  ■  v-20  Soil  B9  95 
UfJtewT?29  16195 

k  am rwtics  i 'ifieftact  H  210  95 

«.antronics  UTU  I rrtertace  1 63  95 

KamromcsUTUXT  .279.95 

uew  Utcroiog  ART-i  Cat) 

SOFTWARE 

Kanlronics  Ham  text 

.0  C-64  Apple  Ain  Call 

Kanlronics  Ham  soft 
V1*:  -?0  Applt.A!ari.Th99  Dad 

Kantrontcs  Ham  soft/  Am  lor 

Kan  Ironies  Am  torso  ft 

VC-20.  C-64  79  95 

ASP*  119  95 

Microlog  Air  Disk 

V>c-20  ana  C-64 1  3995 

Cartage  56  45 


PACKET 

MFJ1J70B/1 274  Pack*!  125  95/M9  9S 
Kantronics  Packer  PKT2  154  95 

Ne*  Ninlnpmcs  KAM  299  9\ 

KanfrQmcs  KPC24O0 
Harmonic*  2400  TNC  Modem  Ca : 


Now  Available 

eathkit 

Selected 

Products  at 

Discount  Prices 

Call  Tor  More  Inlo 


•<-*»     '  ■MM -^i  >wn  a*  r 

S  I  I  I  I 


T5  440 
IF  Transceiver 

v/Ttti  Anfer^a  Tiin'er 


ASTRON  POWER  SUPPLIES 


RS7A 

RS12A 

RS20A 

R535A 

ftS«A 


49 
69  55 

133  95 
T89  45 


R520M 
RS35M 
V520M 
VS35M 
K&DM 


104  95 
149  95 
124  Q5 

169  55 


TE  SYSTEMS 

F  AMPLIFIERS 

With  receive 
a  As  FET  Preamplifier 

for  superior  weak  signal 

reception  wiTH  improved 

strong  signal 

irttermoirJ  rejection 


DC  POWER  SUPPLIES 

T0-4QA  Preas«n  rtgaialeti  0jid«t 
vonage  •(  95 H  o<  no-ioid  value  filer ing 
*qr  !0w  noise  opera1)<m  currem  irm  ting 


fiMs  /s  a  part/a/  //sf— 

IF  YOU  DOWT  SEE 
WHAT  YOU  WANT       CALL 


ii- . :.  ii  ■ 


lour  309  00 
vtKHwt    269  0O 

■Oout  3D9  00 
tn  TDOOtit   309  00 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  (except  NH)  Call  800 2370047  In  Virginia  Call  800-572-4201 


CIRCLE  133  QH  READER  SERVICE  CARD 


Is  a  Snap 


NEW  RADIO: 

ALD-24T  2m/440  MHz 
dual-band  mobile 


FT  727R 

?m/44G  MHz  Uuar-B&nd  KT 

FT  23773 

Wim-HTs-  tor  '2w?44J);M  Hz 
NEW  F?T-3i-:fdEP.2.20  MtHz.V\ 


:  .  FT  767GX 


TEN -TEC 


aeoo 

(SfejS):'.Cbvmp  Reviver 
AH  mode  1 5(tkHz^30M Hlz' 


CORSAIR  II  Model  561 

HF  Transceiver 


PARAGON  HF  Transceiver 
&  General  Coverage  Receiver 


FRG  9600 

tgsl  6ft#6*>Mttz  FM/AM/SS6 

'.  -.    .     '.■-.' 


RADIO/ 

ACCESSORY 

PACKAGES 


RX-325  Short  Wave  Receiver 

Mobile  HF  Antennas 

Call  for  Ten-Tec  Prices 


ANTENNAS  &  TOWERS 

G 

UnarcoRohn 


CUSHCRAFT 

A3  3-eie*neM10-15-?Gni  219.95 

A4  4-efemeni  iD-15-?0m  .  297  95 

215VVB  SSB/FM  2m  Boomer  04  JS 

ARX- 2fi  2m  Rmgo  Ranger  .37  25 

421BXL  2m  Boomer  .  105.95 

tO-4CD4-elementlOm    ..  113.95 

l5-4CD4-element  15m  12?. 95 

40-2CD  2-eieme.ni  40m  299.95 
Qjher  C u s h c r af s  models  avartable     CALL 

KLM 

KT34A  Element  t0-15-20m  Call 

KT34XA  6-eJemenl  I0*15-20m  Caal 

2m-iix  1 1  -eiernenl  2m  Call 

2m- 16LBX  IB-element 2m  Call 

432-3DLBX3O-ele440MH*    ■■  Call 

Fiberglass  masi  5'    ..  Call 

Fiberglass  masl  7'  Call 

MOSLEY 

CL'33  3'eFemenTTritoaitdBeam  .Call 

TA-33  3-elemen!  tCM5-30m  Call 

Pro37  7-e!ement10-l5-20m  .Call 

Pro .57  !0-l2'15-17-20m  .Call 

Pro  67  10-12-15-17-20-40m  Call 

HUSTLER 

6-BTV  1 0-eOm  Vertical  with  30m  i  28  95 

b  8TV  10-flOrn  Verncal  TDB.95 

4-6TV  KMOrn  Vertical  88.95 

GM4Q  440  MH?  Base  Vertical  109.96 

G7- 1 44  2- meter  Base  Vertical  1 1 5  95 

G6 ri44B?rn  Base  Vertical  HS.95 

MG-l/MG-2  Masts  22.50 

BM-1  Bumper  Mount  15.95 

MOBILE  RESONATORS  Standard  Super 

10  and  15  meter           12  95  17  95 

20  meters                     .16  50  22.65 

30 and  40  meters         .  19.95  26.95 

75  meters                   .2095  39  95 

HYGAJN  ANTENNAS 

3915TH7DX  7-el-e  10-15-20m  CALL 

393S  TH50X  5-ele  HM5'2Qm  CALL 

3953  Explorer  14  10-l5-20m  CALL 

2D3S  3-eiement  2-meler  Beam .  .  CALL 

?M§  R-etemem  2 -meter  Beam .  ,  CALL 

21<*S  14 -element  2  meler  Beam  CALL 

BftteeeeamBaiun  CALL 

VZ$  .'  meter  Vertical  CALL 

V4S  440  MHz  Vertical  CALL 

MORE  ANTENNAS 

AVANTi  HM  151  3G  ?m  On-glass  .32  SO 

LARSENLM-1505/e  Mag  Mount  41  95 

BUTTERNUT  HF6V  f0-80mvert  119  95 

eUTTEHMUTHF4B2-fileeeam  189  95 

BUTTERNLfT?MCV5  2m..  .4275 

VOCOM  5/ 8- wave  2m  Handheld  15  95 

ANTENNAS  FOR  OSCAR 


Self-supporting  towers: 

HBX40  40-teei  wish  Base  .  .  Call 

ttBX48  48-feeiwtlhBase  .Call 

HBX56  56-teei  with  Base.  ..  Call 

H  [!  BX  40  H  ig  her  I  oad  w  itti  Base .  .Call 

MDBX48  Higher  load  with  Base  Call 
Other  BX.  HBX  HQBX  if}  stock 

Guyed  f  of  dove  r  towers: 
FK2558  58-iaet.  25G  940.00 

FK4 554  54 -feet.  45G.  1296  00 

Of  her  $ize$  at  simitar  savings. 
Foidovers  Shipped  freight  paid 
W%  higher  west  of  the  Flock  tes 

Straight  Sections: 

20G  Straight  Sec tio ft  39.95 

?5G  Slraiyhl  Section  .49.95 

45G  Siraigtii  Section  110.95 

Complete  Tower  Packages: 
25G  4SG 

40'  Calf  Call 

50'  Call  Call 

50-  Call  Call 

£  arh  package  includes  top  section,  mid 
section  base,  rotor  shelf,  guy  brackets, 
guy  wire,  tumbuckles.  equtfiter  plates, 
guy  anchors,  cable  damps,  ihimbfes 
Ask  About  suOstttutions  and  custom 
designs  Tower  packages  are  shipped 
tre^ht  collect  Ff3$  our  warehouse 

HY-GAIN  TOWERS 

HG37SS  37-feet  tall  CALL 

HGS2S£524eeUa1l  CALL 

HC54HD  54-feet/higher  toad  CALL 

H(3  70HD  60- teeT/ higher  load  CALL 

Order  Hy-Gajn  tower.  Hy'Gain  antenna. 
0$  Hy-Gam  rotor  and  receive 
free  shipping  on  afl 


ri-Ex 


W36  3fi-leeUa.il  549.00 

WT5 151 -feet  lah  929.00 

LM354  54-tee!/ higher  load        1575. DO 

Snipping  not  included.  Shipped  direct 

from  factory  to  save  you  money 


Ciishcran  416TB  Twist 

CuSticratt  A14410T  10-ete 

CusncraftA14420T20-eJe 

Cusncrafl  A0P1  Pactfaqe 

KIM  ?m-t4C  2m  14-efe Circular 

KI.M435-16C  ia-aleCirc  Polar 

KIM2m-22C22-eleCirc2m 


60.00 
.53  95 

76.95 
149.95 
131.95 
111.95 
170.95 


PHILLYSTRAN 

CABLE  BY  SAXTON 

HR?13  Mil  Sp-&c 

RGgvtJ  Foam  95%  Snield 
ii-\vireRoU3tor2^ia.6#22 
Mini -a  95%  Shield 

Cabtewave  Hardline 

ROTATORS 

Tuawa  Rotators  available 
Alliance  HD73 
Hy-Gain  Ham  IV 
Hv'tiamTaillwsterrX 
H/-Gam  Heavy-duty  300 
Kenpro  KS500  Elevadon  Rolaier 
Ken  pro  KR54O0A  a/mlh/elevat 


CALL 


29'  /It 
25V  ft 
18V  ft 
15V  ft 

CALL 


CALL 

CALL 

CALL 

CALL 

199. 95 

332.95 


MIRAGE 

B 2 3 A  2 m  Amplifier  2  -  30  120  95 

B1016  Em  Amplifier  10-T60  .249.95 

B301 6  Zm  Arnplilier  30- 1 60  219.95 

D 1 01 D  1fM 00  Amp  lor  430-50  299  95 
DIOtON  UBF  Amp/N  connectors  299.95 

B21 5  2m  Amp:  2 in,  15.0 QU  249.95 

AlOlS6mAino   10  in.  150 out  269.95 

AMER1TRON  HF  AMPS 

ATR15  Ant  Tuner  1500  watt  Call 

A1R10  ArAt  Tuner  1  kW  Call 

RCS6  RemoiB  Coax  Switch  Call 

NEW  AL 1200  1.5  kW  Amp  Call 

NfEWALSQA  1200  watt  Amp  Call 

At  84  HF  Amp  160-15.  Call 

AMP  SUPPLY 

LAirJ0OA160-15mAmp  Call 

LKbOOZBNTHFAmpnolune.  .  Call 

AT  1200A  1200  PEP  Tuner  Call 

LK5002C2.5kWhiperEil  Call 


m 


Can  for  Models 
and  Price  Quotes 


OArWA 

LA-2065R2m  Amp.  5in,60oul  125  95 
I A  ■  2035R  2  m  Amp  with  p  re  Am  p  .    74.95 

VOCOM  AMPLIFIERS 

2  wan  s  i  n .  30  watts  ou  I  2  m  Amp  69 .  95 
7  walls  in.  60wat!s  out  2m  Amp.  107  95 
2  watts  in.  120  watts  out  2m  Amp  163.95 
200mW  in  30  waits  nut  2^  Amp     84  9,5 

KEN  WOO  D  TL922  2kW  .  CALL 

RF  CONCEPTS  AMPS 

RFC  2-31 7  2m  30  m/ 170  ogt  237r95 

RFC  2-4 17  2m  45  in/ 170  out  .23?. 95 

RFC2-1l7  2mlOin/l70oul  269.95 

RFC  ?-2 1 7  am  ?  in/ 1 70 out  269.95 

RFC2-23  2m2in/30oul  .  99  95 

RFC  £22  220  MHz  2  m/20  Out .  99.9-5 


BENCHER  PADDLES 

Black/Chrome  51  95/61.95 

B&W 

375  6-poBitirjn  Coax  Bwsfcri  25.95 

376  5-position  Coax  SwMch  25.95 
425  i  kW  Low  Pass  Filler  29  95 
593  3  ■  positio  n  C  oax  S  w  itc  h  25.95 
595  6-p-03i1ion  C&ax  Switch  ?9.95 
AP- 10  5-feand  Aparlmant  Anlenna  39.95 
3  70- 1 5  All -band  Dipote  Antenna    1  ?g  ,95 

-Olher  antennas  in  stock— 


TELEX  HEADPHONES        AMPHENOL  CONNECTORS 


Prac^m  350  ultra  light  set 

53.95 

&31SPPL259  Silver 

1.25 

Procom  250  safi  phone  /mike 

7290 

G31SP  1050  Nickel  PL259 

0  95 

Procom  450  padded  prtones 

35.50 

£?m  Type  ff  RGB 

2  50 

Proeom  400  desk  mike  .  . 

49.95 

2900  SO 239  BMC 

2  99 

procom  4B0  pattered  phones 

.  .37.20 

3112BNCRG59 

1  ^5 

5WL-6iQli{jh1  Headphone 

S.75 

312BNCR65B 

1.25 

C-610  light  heaopnone 

795 

fi 31 S5  Reducer  FtGSfl 

0,25 

Others  in  slDck 

Please  Call 

83168  Reducer  RG59/mim  6 

0.25 

BIG  DISCOUNTS 

831RLJHF  panel 

D.79 

Special  discounts  on  i00*piece  purchases 

DA1WA 

CN-520  Meier 

NB-fi60ASWfl. 'Wail  Meter 

CN-630  Meter 

CN-720G2kWHF  Wait  Mete* 

CNW-4 T9  Anlenna  Tuner  500  W    174.95 

CWW-51B Antenna  Tuner?  5 kW  279.95 

CN410M  SWR/wl  mtr  3.5-150  MH?  64 .95 

C$201  ^position  Swrtch  21  95 

CS401  4-pOSitiOnSwilch  6^  95 


69.95 
134,95 
126.00 
120.00 


MFJ  PRODUCTS 

9&9B  3  kW  Antenna  Tuner  ..314.95 
962B  1 .5  kW  Tuner  switch/ meter 206. 95 
949€3D0"Watt  Deluxe  Turner  129,95 

9410  300-watl  Tuner  swch/meler  89  95 
l020AAchve  Antenna  7295 

202 B  Norse  Bridge  50.95 

752B  Dual  Tunable  5S6/CW  Filter  59.95 
Keyers-407.  422.  484  CALL 

0 ther  M  F J  prod ucts  in  stock  CALL 


AlpMCO  FLECinC-hlCS 


ALINCO  RADIOS 

POWER  SUPPLIES 

AMPLIFIERS 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  (except  NH)  Call  800-2370047  In  Virginia  Call  800572-4201 


CIRCLE  133  ON  READER  SERVICE  CARD 


0  \^ 


i 


X 


p 


tM* 


Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones.  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers"  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  deliver} ,  backed  by  our  one  year  warranty* 


• 


All  tones  in  Group  A  and  Group  B  arc  included. 

Output  level  flat  to  within  L5db  over  entire  ran       elected 

Separate  level  adjust  pots  and  output  connections  for  each 

tone  Group. 

Immune  to  RF 

Powered  by  6-30vdc,  unregulated  at  8  ma, 

Low  impedance,  low  distortion,  adjustable  sinewave 

output,  5v  peak-to-peak 

Instant  startup. 

( Mi  position  for  no  tone  output. 

Reverse  polarity  protection  built-in. 


Group  A 


67,0  XZ 

91.5  ZZ 

II8  8  2B 

156.7  5A 

7I.9XA 

94.8  ZA 

I2V0  3Z 

162,2  SB 

74  4  WA 

97  4ZB 

127.3  3 A 

167.9  6Z 

77.0  XB 

1000  IZ 

131  8  TB 

173,8  6A 

79.7  SP 

103  J  I A 

136.5  4Z 

179  9  6B 

82  5  YZ 

107  2  18 

I41J4A 

186 .2  7Z 

85.4  YA 

II0.9  2Z 

146  2  4B 

192  8  7A 

S8  5  YB 

. 

M4.&2A 

151  4  5Z 

203.5  Ml 

•  Frequency  accuracy,  ±  .  1  Hz  maximum  -  40°C  to  +  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697     J  209 

1600     t850     2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

1700     1950     2250    2500 

2175 

941      1633 

1750     2000    2300     2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


k . 


CIRCLE  10  ON  READER  SERVICE  CAR0 


Rob,  WA3QLS 


/httaCeun.   Sttfflilu: 


Paul.  WA3QPX 


71  Meadow  Road,  New  Castle,  Del.  19720  302-328-7728 

Factory  Authorized  Dealer!  9-5  Daily,  9-8  Friday,  9-3  Saturday 

AEA  •  ALINCO  •  AMERITRON  •  CUSHCRAFT  •  ICOM 
•  KANTRONICS  •  KENWOOD  •  MOSLEY  •  SANTEC 
•  TELEX  HY-GAIN  •  TENTEC  •  YAESU  •  AND  MORE! 


Large  Inventory,  Daily  UPS  Service 


800-441  -7008 

New  Equipment  Order  &  Pricing 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 

NO  Sales  Tax  in  Delaware!  one  mile  off  I-95 
SERVICE,  USED  GEAR  INFO:  302-328-7728 


Katherine  KA3IYO 


CIRCLE  235  ON  READER  SERVICE  CARD 


(tiL 


28th  ANNUAL 

TROPICAL  H AMBOREE 

ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  6-7, 1988 

DADE  COUNTY  YOUTH  FAIR  GROUNDS 
Tamiami  Park,  10901  S.W.  24  Street  (Coral  Way),  Miami,  Florida 


Rt'R 


FREE  PARKING  15,000  VEHICLES 

1,000  INDOOR  SWAP  TABLES 

300  CAMPSITES  WITH  FULL  HOOKUPS 

200  COMMERCIAL  EXHIBIT  BOOTHS 

COMPUTERS  &  SOFTWARE 

HAMBOREE  DEALER  SPECIALS 


LICENSE  EXAMS 

PACKET  RADIO  PROGRAMS 

DX  FORUM 

RCA  FLORIDA  SECTION  LUNCHEON 

TECH  TALKS 

ACTIVITIES  FOR  NON-HAMS 


Registration-  S5.00  Advance  —  $6.00  Door.  Valid  both  days,  {advance  deadline  Jan,  30th) 

Swap  Tables,  2  days;  $16,00  each.  Power-  $10,00  per  user. 
AH  swap  table  holders  must  have  registration  ticket. 
Campsites:  $12.00  per  day,  includes  water,  power,  sanitary  hook-ups,  showers. 
(All  RV  vehicles,  tent  campers,  vans,  trailers  welcome  —  no  ground  tents,  please,) 
Headquarters  Hotel:  Miami  Airport  Hilton,  5101  Blue  Lagoon  Drive- 
Special  Hamboree  Rates:  $55,00  Single  or  Double. 
Reservation  forms  available  through  Dade  Radio  Club  December  1st. 


Make  checks  for  Registration,  Swap  Tables  &  Campsites  payable  to: 
DADE  RADIO  CLUB,  P.O.  BOX  350045,  MIAMI,  Ft  331 35 


Exhibit  Booth 
Information: 
Evelyn  D.  Gauzens, 
W4WYR,  Chairman 
2780  N.W,  3rd  St 
Miami,  FL  33125 
Telephone; 
(305)  642-41 39 


4-Page  Brochure 

Available  ,  ■  . 
December  1st 
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The  World 

Is  Yours    £_    ftA 
For  Only    yOiUU 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  countries 
gleaned  from  the  Awards  Lists  of 
dozens  of  1ARU  members— more 
countries  than  any  other  map 
available  anywhere!  ARRL's  DX- 
CC  map  doesn't  even  come  close! 

73  Magazine  offers  readers  our 
giant  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5.00, 
shipping  and  handling  included. 

Order  now.... 


Code  Tapes 

We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  that  we've  decided  to  bring 
the  in  back! 


.il'lU'SIS 


5  wprn-This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart. 


"The  Stickler 


6+  wpm-This  i 
those  who  surv 
and  it's  also  the  t 
Technician  licer 
one  solid  hour  o 
sent  at  13  wpm 
Code  groups  are 
acterssent  in  grc 
nol  memorizabU 

;s  the  practice  tape  for 
ived  the  5  wpm  tape, 
ape  for  the  Novice  and 
ises.  It  is  comprised  of 
1  code.  Characters  are 
and  spaced  at  5  wpm. 
entirely  random  char- 
>ups  oi  five— definitely 

"Back  Breaker" 

13^    wpm-Co< 
brisk  13+  wpm 
ease  when  you 

steely-eyed  voli 
starts  sending  yc 
ly  13  per*  You'll 
to  overcome  the 
in  most  test  sit 
this  far,  so  don't 

ie  groups  again,  at  a 
so  you'll  be  really  at 
sit  down  in  front  of  a 
jnteer  examiner  who 
iu  plain  language  at  on- 
need  this  extra  margin 
sheer  panic  universal 
uations.  You've  come 
get  code  shy  now! 

"Courageous" 

20+  wpm -Con 

challenge  of  coc 
this  far,  so  don' 
Extra  class  licer 
faster  than  20  pe 
weights  on  you 
you  11  wonder 
sending  so  slow] 

gratulations!  Okay,  the 
e  is  what's  gotten  you 
t  quit  now,  Go  for  the 
ise.  We  send  the  code 
r.  It's  like  wearing  lead 
r  feet  when  you  run; 
why  the  examiner  is 

Y! 

I 


I 


LslCtSSlCS      From  73  s  Library 


•The  Magic  of  Ham  Radio  w  by  Jerold  Swank  W8HXR.  begins  with  a  brief  history  of  amateur  radio 
and  Jerry's  involvement  jnii.  Part  2  details  many  of  ham  radio's  heroic  moments.  Hamdom's  close  ties 
wiih  the  continent  of  Antarctica  are  the  subject  of  Part  3.  In  Part  4  the  strange  and  humorous  sides  of 
ham  life  get  their  due.  And  what  of  the  future?  Pari  5  peers  into  the  crystal  ball,  Only  $4,95, 

•The  Contest  Cookbook ,  by  Bill  Zachary  N60P.  One  of  ham  radio's  winningesi  comesters  lets  you  in 
on  the  lips  and  techniques  of  the  Big  Guns.  You'll  learn  which  duping  method  to  use,  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pileup*  Includes  separate  chapters  on  DX 
and  domestic  contests.  $5.95  while  they  last! 

•The  GiatU  Hook  of  Electronics  Projects*  by  the  Editors  of  73  Magazine,  a  500-page  compendium  of 
dynamic  projects  that  includes  something  for  everyone!  Only  SI 2,95, 

The  Practical  Handbook  of  Amateur  Radio  FM&  Repeaters ,  by  Bill  Pasternak  WA61TF.  With  Mike 
Morris  WA61LQ  Technical  Advisor  Solid  advice  on  how  to  use*  design,  and  build  a  ham  radio 
repeater.  A  bargain  at  S9.95* 

•Master  Handbook  of  Ham  Radio  Circuits,  by  the  Editors  of  73  Magazine.  A  rich  collection  of  more 
than  100  practical,  unique,  tested  circuits  created  by  hams  for  hams.  A  mere  58,95! 

•Software  for  Amateur  Radio,  by  Joe  Kasser  G3ZC2.  Here's  a  treasure  trove  of  practical,  useful 

computer  programs  and  applications  ideas  that  will  prove  invaluable  to  any  amateur  radio  enthusiast.  A 
wealth  of  information  for  SS  5.95, 

•VHF  Antenna  Handbook,  edited  by  Ale*  Barvkks  WB4RVH,  a  73  Publication  If  you've  been 
bitten  by  the  ham  bug.  you'll  want  to  whip  together  these  antennas  for  most  of  the  VHP  bands,  Fun 
Stuff forimty  $5.95! 


Books 

The  Magic  of  Ham  Radio  $4.95 

The  Contest  Cookbook  $5.95 

The  Giant  Book  of  Electronics  Projects  $12.95 

The  Practical  Handbook  of  Amateur  Radio  FM  Repeaters  £9.95 

Master  Handbook  of  Ham  Radio  Circuits  $8-95 

Software  for  Amateur  Radio  $  3  5.95 

VHF  Antenna  Handbook  $5.95 

Postage  and  Handling  $  1 .00 


~l 


Code  Tapes 

Genesis 
The  Stickler 
Back  Breaker 
Courageous 


Postage  and  Handling   $1.00 


$6.95 

$6.95 
$6.95 
S6.95 


--    I 


Giant  DX  Map  of  the  World 


55.00 
Postage  and  Handling  $  1.00    Total  Enclosed 


I    Please  print! 


Name 


Call 


Address 


I    City 


State 


Zip 


P  AE 


DMC 


□  VISA 


Card  # 


O  Check/MO 


Exp.  Dale 


ORDER  FORM 


L 


Mail  your  order  to  73  Magazine.  WGE  Center,  Peterborough  NH  03458,  Attn:  Uncle  Wayne. 


RAMSEY  ELECTRONICS 


mew  COM-3. 


INCLUDES  2  HoOK-QN  PROSES         *OD3.9u 

20  MHz  DUAL  TRACE 

features  component testing  circuit  for  resistors,  capacitors, 
'il  circuits  and  diodes— TV  sync  J  liter— high  sensitivity— 
Zaxis— XY  mode— built-in wiilwatgr— 5X  horuorrtaj  magnifier 


INCLUDES  2  HO0K-OHPH0BES         '499.95 

35  MHz  DUAL  TRACE 

wkle  frequency  tendwiduV- opnmaf  sensitivity  —defavwi 
triggering  sweep— how  atf-ALT  ir-gger— spngte  sweep  TV  sync 
Sx  magnification— XY  or  XY2  operation—  HFv  LF  noise  reduc&H* 


o A*  THE  COMMUNtCATNMS 
00     SERVICE  MONITOR  THAT 


UNSURPASSED  QUALITY  • 

SUITABLE  FOR  HOBBY,  SERVICE  &  PRODUCTION 

BAUD  WIDTH 

f  TRACES 

CRT  SIZE 

VERTCAL 
SERSITHTITY 

KAIIMUM 
TftlfifREO 

USEABLE 

MAXIMUM 
BANDWIDTH 

xm 

2C««H7 

m 

anoGM 

5mVpErdiv 

35  MHz 

30MHZ 

3500 

3SMH7 

m 

t*10CM 

1  mYperdiv 

5QMHj 

60MHZ 

At!  Include  nigh  quality  Ll.  10:  I  huov  on  prams  nistrucliohrtirviM  manual  with  l  eh*  mi  tic  and  cumpDntml  layuui.  I  year  warranty. 


WORKS  HARDER  FAR  LESS. 

I  m  roduci  ng  COW-3    the  new  service  monitor  designed  by  service 
technicians  for  service  technicians  It  works  harder  for  less. .  grv- 
inQ  you  advanced  testing  capabilities  at  a  very  affordable  price 
FEATURES  •  Direct  entry  keyboard  with  programmable  memory 
•  Audio  &  transmitter  frequency  counter  •  LE D  bar  graph  fre- 
$1 000  for  esch   quency /error  deviation  display  *  0.1-10.000  juv  output  levels  * 
unrllor  High  receive  sensEiivity,  lass  than  5^v»  100  KHz  to  999.9995  MHz 

Continuous  hequency  coverage  •  Transmit  protection,  up  to  100 
shipping.  watts  •  CTS  tone  encoder.  1  KHz  and  external  modulation 


*Adrj  an 
adttrUonal 


MINI- )OD  COUNTER      CT-70 7 DIGIT 525 MHz         CT-909 DIGIT  600MHz        CT-508 DIGIT 600 MHz         CT-1259 DIGIT  1  2GHz 


i  i  Gj 


*  119,95 


owam*.  mat  vtmma. 

ACAVAFTUHCUme 


'139.95 


s  169.95 


*189.95 


ACAAATTtl 


*  189.95 


ttAWUTfl 


MQOu. 

FREp  RANGE 

StHSITIYlTY 

AXCURACT 

■Mil 

KSturnN 

nsct. 

tOT-tW 

'  iO:  V*; 

L*S5iJ,;an2S0n; 

iPPM 

7 

TODM/.  :*w 

I1SJ5 

CT70 

■;■::•:  MK; 

»m*  lb  lauKz 

lW 

TH/  WH*  100H: 

133.95 

cr-gq 

itftaSHWrtz 

- 

^PPM 

9 

o  Ml  iHr  W* 

169,33 

CT-50 

SK-w.-'.^.- 

LfSSrHAIiSmv 

tPFW 

a 

tRp  tOH* 

1HJ9 

CT-1Z3 

:     1:  >. 

■^irfS500MHz 

1PPU 

9 

D  fHz  IHj  «H# 

isam 

CT-BO 

WITHOVt 

OPTION 

nt^oeM 

DmvWWlffiz 

I'lllmwlrifiOOMh; 

0  1  PPM 

■ i 

3 

0  IHj  IHf  1QHJ 

223  90 

RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Eleclrontcs  has  been  manufacturing  elecif  ontc 
test  gear  for  aver  10  years  and  is  recognized  for  lab  qual- 
ity products  at  breakthrough  prices.  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much. 


RAMSEY  D-41 00 

COMPACT 

DIGITAL 


MULTITESTER 

$2495 


Compact  sac  v  and  accu  racy. 

ThtslCO  digital  multitester  easily  fits  in 
vourpockel  you  can  lake  .i  anywhere  It 
features  full  overload  protection  * 
dig ii  LCD  readout  *  recessed  input  jacks 

•  s  '  obes  ■  diod«  check  function 

•  2000  tiDjrs  battery  life 


RAMSEY  0-5100 
HANDHELD  DIGITAL 
AUTOBAMGIHG 
METER 

s49.95 

MrtitfrAH 

1  TEarWjrrmlT 


Provides  distinctive  aiKubte  cfnrp  after 
contact  has  been  made  ana  meter  reading 
has  stabilized  Has  TOUGH  HOLD  feat 
to  allow  readings  lo  be  logged  or  refer  rerj 
to  before  making  the  next  reading  Up  to 
1 0  AMP  cur  ren  t  capaui  I  ity  and  a  conti  rem  ly 
f  unci  Eon  which  beeps  on  zero  Ohms 


BticuptMNE  m  i'ii»'mi 


■^ 


} 


CT 


$4995 

wired  Irrcludn* 
AC  adapter 

PR-2  kit 


PR-2  COUNTER  PRE  A  MP 

The  PR-2  is  ideal  tor  measuring  weaksjgnals 

from10to1,[JO0MHz«flat25dtifjain»BNC 
connectors  •  great  for  sniffing  Rm  Ideal 
receiver/TVpreamp 

PS-2  AUDIO  MULTIPLIER 

ThePS-2is  har>dy  for  nrgn  resolution  audio 
resolution  measurements,  multiplies  Up  in 
frequency  »  great  for  PL  tone  measurements 
«  multiples  by  10  Of  100  *  0  01  Hi  resolution 
?&-;►   £49,95    a  t>uiltm  signal  preamp/conditfoner 

PS-IOBIGHzPRESCALER 

ends  me  range  of  your  present  counter  m 
1  GHz  •  2stagepr€amp  •  divide  by  1000 cir ■ 
cu»tfy*supei  50mVtypica    • 

BHC  connectors  *  1  GHz  m,  1  MHz  oul  * 
drives  any  counter 


$6995 


$8995 


DC 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


iDNEPFxauin 

Aeon  ii  i'Ii- 
tonadpn- 

OflAlinqfePCttud/d  F 
m  i 
jgerflgdaliiin  b* 


JJOfi 
IA9Q1 

•  mch- 
- 
kwumtitaitBMtlemtticiKftr  Rum 

S5.95 


i(H 


c 


s!5C  m  wiotdlfait^JAit.aniflhLtL  —  itli 
ag&rv,  -*tf  1-A'euh 

S  22.95 
G.35 


COI  «H  [HICAN 

Swmu4H  'inn ••>!' 
dUlcfrml  hyikhJI'i  (--" 
wiUMIiuml  Uric  ii  "ii! 
cAEhlT  Mi'jri  mid 
tind  l> 

onTICVAC 

S8.9S 


vaici  icrmra 

SWITCH 


pilki^upMVOKA 
Or 

lEDfirtiiMAi 


1VOC 

SG.95 


VIDEO  M0ULILATQA 

CnniMMn.iny  FVHi v*doo rnonttar.9upar 

p^hln.  i  ii.ihioower*;h4"fi  Flunstimb-bV 
accciifi  :;tiJ  v.  l)cj,i  Iflstunjlonthn 

markej'CQmulilr-Kil  Vtl  I 


$7.95 


LEDBUflKlTKir 

nth  2 
liiflJDOlff 

nancbaaian  t 
wwrMfjuntflqiNi 


S2.95 


L!Hi VL«AL  ri*( A 


UTSKA         S5  95 


MADBLASHR 


■  E/em 


It/^' 
entwvodt 
samd  Cw 
ESwamui 


1UVAC 

WL  1  «il 


56.95 


FM 

WIHELESS 

MIKE 

:i3D0  to 
FMfraufetasfFii:' 
ttWianyrirth- 

miM      S3. 95 
fii:         $4.95 


»tJi 

Ml  m&WtpA-  np» 
^HHMiAd  SU-3 


$2.95 


SUFFER 
SLEUTH 

a  suihi'  <amt\m  a 

I'cj-  w».iv^*.il tueh una 
pin  map  iH  ^iBffE'1 

tarifHjriitfliiiirj?iii:  . 

poMMpftntr  FuflTW 
aniautihiMimisoEi^ 


$5p95 


fiOKjTIHEMSt 
'CMuShui 

1'a-fw    $5,50 


Low  cast  wMt  p^Olti- 


taeanv 

jut**?  fttittWfttt 

It 

ae»iApe»itiiMt'at 


SI  4.95 


FMREH1VES 

For  built- tnepplicaliCKif 

ofhobojf 
iwt  FoMI 
wit  wywc  reemv 


II 


I  naHri 


tQuvrc,!  loftugtMic- 

liCFflQf 


KIT     514.95 


FMAIIN 
MIKE 

A«.ptrj 
FUwtHHStnAEtktr 

tMimi  a  mfe  signal 


by  mum  of  *i*  toBHii 

mpgamrmriMw  mrs  f^ 

$  14.95 

F¥-JWrt<ejndl85tal 

19.95 

ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  antenna — BNC  plug S  8.95 

High  impedance  probe  Jight  loadinri 16.95 

Low  pass  probe,  audio  use 16.95 

Direct  probe,  genera!  purpose  use 13.95 


iliTTIInilHKTJlKriBrifl 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 
FAX  716-586 


'WoMcuCqiCt 


TittHS:  •  Miitriawn  guindwd  •  exinune  lur  IDmyi  rl  not  pieisfa, 
r  nlu  r  n  i  n  ih  in  I  no  l  larrn  lur  riHund  •  iddfiSTU 'thippinpiiiiliMiiMireelni 
niiiififuiltulSlDOO  •  iDrBipailit  I5".,1nr  surfanriiuil  ■  COD  add  C  50 
ICPPin  HEM  nnrvj  •  nrdart  under  1 15  DO  idil  i  l  M  ■  NY  rasidinU  jdd  1  .; 
saliakm  ■flTJ  day  pjris  warrant  in  ill  kiln  ■  I  yi*t  IMMtftliliw 
warr.mlv  mi  .ill  wir flil  units 

RAMSEY  ELECTROHICSJMC 
257GBnlr()Rd 


Number  20  on  your  Feedback  card 


DEALER  DIRECTORY 


CALIFORNIA 


Urn-bank 

New  HAM  store  open  and  ready  to  make  a  DEAL, 
We  carry  aJl  lines,  ship  UPS.  and  arc  open  Sunday. 
A-TECH  ELECTRONICS,  1033  Hollywood  Way, 
Burbank  CA  91505;  (818)845-9203. 


Hard  to  find  pans,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— from 
nuts  &  bolts  to  laser  diodes,.. Electronically  speaking. 
Gateway's  got  it!  M-F  9-5:30  Sat.  9-5.  GATEWAY 
ELECTRONICS,  4635  Convoy  St..  San  Diego 
CA 92111;  (619)279-6802, 

San  Jose 

Bay  Area's  newest  amateur  radio  store.  New  &  used 
amateur  radio  sales  &  service.  We  feature  Kenwood , 
1COH.  Azdcn,  Yaesu,  Ten-Tec,  Sanicc  &  many  more. 
SHAVER  RADIO,  1NCT  1T75A  S,  Winchester 
Blvd.,  Campbell  CA  95008;  {408)370-666$. 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— from 
nuts  St  bolls  to  laser  diodes... Electronically  speaking. 
Gateway's  got  it!  M-F  9-5:30  Sat.  9-5.  GATEWAY 
ELECTRONICS,  5115  N.  Federal  Blvd.  #32,  Denver 
CO  80221 ;  (3031458-5444. 


DELAWARE 


New  Castle 

Factory  authorized  dealer!  Yaesu,  JCOM.  Ten-Tec. 
KDK.  Kenwood,  AEAT  Kantronics.  Santcc,  Full  linr  ol 
accessories.  No  sales  tax  in  Delaware.  One  mile  off 
1-95,  DELAWARE  AMATEUR  SUPPLY.  71  Mead- 
ow Road,  New  Castle  l>E  19720;  (302)328-7728. 

Wilmington 
Delaware's  friendliest  ham  store.  Also  Shortwave  sup- 
plies AMATEUR  &  ADVANCED  COMMUNICA- 
TIONS, 3208  Concord  Pike,  Wilmington  DK  19803; 
0O47S-2757. 


Miami 
Casa  Marconi,  Inc.  Pre-owned  communications  equip- 
ment. Wc  do  repairs.CASA  MARCONI,  INC.,  7|» 
SW  8th  Street,  Miami  FL  33144;  (305126441443; 
(305)264-8443. 


Honolulu 
Kenwood .  ICOM.  Yaesu,  Hy-Gain,  Cushcraft,  AEA, 
KLM.  Tri-EX  Towers,  Fluke,  Beldcn,  Astron,  Etc* 
HONOLULU    ELECTRONICS,    819    Kceaumolu 
Street,  Honolulu  HI  96814;  (808)949  5564. 


IDAHO 


Ross  WB7BYZ  has  the  largest  stock  of  amateur  gear  in 
the  Iniermouutajn  West  and  the  best  prices.  Call  me  for 
all  your  ham  needs.  ROSS  DISTRIBUTING,  78  S. 
t,  Preston  IB  83263;  (208)852-0830. 


MASSACHUSETTS 


Littleton 

Reliable  hams  tore  servicing  New  England.  Full  line 
of  Kenwood  and  1C0M  stocked  and  serviced.  AEA, 
ARRL  Publications,  An  phenol.  Alpha  Delta.  Austin. 
Avanti,  Alinco.  Amcco,  Bencher.  B&W,  Cushcraft. 
Carol  Cable,  Daiwa.  Hustler.  KLM.  Kenpro.  Larsen, 
Rohn,  RF  Concepts.  Tokyo  Hy-power,  Trac  Keyers, 
Vibroplex.  Welz,  etc.  TEL-COM,  INC,  675  Great 
Road  (Rt.  im  Littleton  MA  01460;  (617)486-3400, 
13040). 


Robb4nsdale 
Kenwood,  1COM,  Ten-Tec.  Moo.-Fri  9a,m.-6p.m^ 
Sat.  9a.rn.-5p.rn.  TNT  RADIO  SALES,  4124  West 
Broadway,  Robblnsdak  MN  55422  (MPLS/ST. 
PAUL);  Toll  Free  (800)328-0250,  In  MN  (612*535- 
5050, 


MISSOURI 


St.  Louis 

Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals — from 
nuts  &  bolts  to  laser  diodes -..Electronically  speaking. 
Gateways  got  it!  M-F  9-5:30  Sat.  9-5,  GATEWAY 
ELECTRONICS,  8123  Page  Blvd.,  St,  Louis  MO 
63130;  (314)427-61 16. 


NEW  HAMPSHIRE 


Derry 

Serving  the  ham  community  with  new  and  used  equip- 
ment. We  stock  and  service  most  major  lines:  AEA. 
Astron.  B&W.  Cushcraft,  Encomm.  Hy-Gain.  Hustler. 
ICOM,  Kenwood,  KLM,  Larscn.  Mirage,  Mostey; 
books,  rotors,  cable  and  connectors.  Business  hours 
Mon.-Sat.  10-5,  Thursday  10-7.  Closed  Son. /Holidays. 
RIVEN  DELL  ELECTRONICS,  8  Londonderry 
Road,  Derry  NH  03038;  (603NI34-537I , 


Lyndhurst 

Finally  a  ham  store  in  NJ ,  Located  ^  mile  south  of  Rt,  3 , 
Mon-Wed.  11:30-7:30.  Thursday  11:30-9.  Friday 
i  1:30-7:30.  and  Saturday  9-3.  Visa/MC.  ABARIS 
SYSTEMS,  276  Oriental  Place,  Lyndhurst  NJ 
07071;  (201)939-0015, 


DEALERS 
Your  company  name  and  message  can  contain  up  to  25  words  for  as  I  inle  as  S 1 99  yearly  (prepaid),  or  $50  for  three  months 
(prepaid).  No  mention  of  mail-order  business  pcrmitlcd.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of 
publication.  For  example,  advertising  Tor  the  April   tfR  issue  must  be  in  our  hands  by  February  1st,  Mail  to  73  Amateur 
Radio.  Hope  Currier,  WGE  Center.  Peterborough,  NH  03458. 


NEW  YORK 


Jamestown 

Western  New  York's  finest  amateur  radio  dealer  fea- 
turing iCOM-l^rsen-AEA-Hamrjonics- Astron 
New  and  used  gear    VHF  COMMUNICATIONS, 
915    North    Main    St.,    Jamestown    NY     14701, 
(716)664-6345. 

New  York 

New  York  City's  Largest  Full  Service  Ham  and  com- 
mercial Radio  Store.  BARRY  ELECTRONICS,  512 
Broad  wav,  New  York  NY  10012;  {212)925-7000. 


Greensboro 
9a.m.  lo  7p.m.  Closed  Monday  1COM  our  specialty- 
Sales  &  Service-  F*M  ELECTRONICS,  3520  Rock- 
ingham  Road,   Greensboro  NC  27407;   (919)299- 
3437. 


Columbus 

Central  Ohio's  full -line  authorized  dealer  for  Kenwood. 
1COM,  Yaesu,  Ten-Tec,  Info-Tech,  lapan  Radio. 
AEA,  Cushcraft.  Hustler,  and  Butternut.  New  and  used 
equipment  on  display  and  operational  in  our  4000  sq.ft. 
store.  Large  SWL  department,  too.  UNIVER5ALA- 
MATEUR  RADIO,  1280  .Aids  Drive,  ReynoktstMtri 
(Columbus)  OH  43068;  (6 14)866^1267. 


PENNSYLVANIA 


Trevose 

Same  Location  for  over  3$  years,  HAMTRONICS, 
D1V,  OF  TREVOSE  ELECTRONICS,  4033 
ItmwriMilk  Road,  Trevose  PA  19047;  (215)357- 
1400. 


Memphis 
M-F  9-5;  Sat  9-12;  Kenwood.  [COM.  Ten-Tec, 
Cushcraft,  Hy-Cain.  Hustler.  Larscn,  AEA.  Mirage. 
Amcniron,  etc  MEMPHIS  AMATEUR  ELEC- 
TRONICS, 1465  Wells  Station  Road.  Memphis  TN 
38108;  Call  Toll  Free:  (800)238-6168. 


TEXAS 


Dallas 
In  Dallas  since  1960.  We  feature  Kenwood.  ICOM, 
Yaesu,  AEA.  Butternut.  Rohn,  amateur  publications, 
and  a  full  line  of  accessories,  Factory  authorized  Ken- 
wood Service  Center.  ELECTRONIC  CENTER, 
INC.,  2809  Ross  Ave,,  Dallas  TX  75201;  (214)526- 
2023. 

Houston 

Hard  to  find  parts,  surplus  electronics,  .standard  line 
items.  Hams,  hobbyists,  industrial  professionals— from 
nuts  &  bolts  to  Laser  diodes... Electronically  speaking, 
Gateway's  got  it!  M-F  9-5:30  Sat,  9-5, GATEWAY 
ELECTRONICS,  10645  Richmond  Ave.  #100,  Hous- 
ton TX  77042;  (713)978-6575. 

Southwest  Houston 

Full  line  of  Equipment  and  Accessories,  in-house  ser- 
vice, Texas  #1  Ten  Tec  Dealer!  MISSION  COMMU- 
NICATIONS, 1 1903  AHef-Clodine,  Suiie  500,  Hous- 
ton TX  77082;  (713)879-7764, 
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Number  21  on  your  Feedback  card 


IRCUITS 


Great  Ideas  From  Our  Readers 


Many  readers  will  recognize  the  revival  of  this  regular  feature, 
which  has  been  absent  from  the  pages  of  73  for  several  years.  We 
welcome  brief  contributions  of  circuits.  If  your  idea  is  published, 
you  will  receive  a  free  subscription  or  a  renewal,  Clearly  indicate 
that  your  submission  is  for  this  column  and  not  a  manuscript  for 
an  article.— Ed. 


be  ready  for  the  next  function. 
There  is  enough  propagation  de- 
lay so  that  the  4099  will  do  its  job 
before  the  reset  occurs.  Should  a 
false  tone  initiate  a  sequence  or 
an  operator  abort  a  control  func- 
tion, the  sequencer  wilt  reset  after 
the  window  time. 

Example,  prefix  -  123 


LOW  COST 
REPEATER  CONTROLLER 

Like  most  hams,  we  are  cheap, 
This  controller  can  be  built  for 
less  than  $30,  It  has  only  6 
chips  excluding  the  output  buffer/ 
driver,  8  passive  components, 
and  8  latched  outputs,  tt  will 
automatically  reset  its  sequence 
should  a  wrong  digit  be  received 
or  an  entry  window  timer  elapse. 

The  decoder  for  the  controller 
is  a  SSI202P  chip  available 
from  Radio  Shack  for  $12.95.  It 
has  a  binary  ouput  and  all  audio 
filtering  and  processing  is  done 
internally.  Other  parts  of  the 
controller  include  a  sequencer, 
a  digit  comparator,  a  quad 
NANDgate  with  Schmttt  inputs 
and  an  addressable  latch. 

PREFIX  SELECTION: 

The  "lstt  2nd,  3rd"  inputs  of 
the  74LS54  are  hard-wired  to  the 
appropriate  outputs  of  the  4028 
decoder 

OPERATION: 

A  smalf  audio  signal  enters 
the  touch-tone  chip  on  pin  9. 
Should  the  decoder  determine 
that  the  audio  is  a  valid  touch 
tone,  it  will  put  the  binary  equi- 
valent on  the  output  bus.  Pins 
1J8J7J6  then  pult  data  valid 
high.  The  binary  data  will  be 
converted  to  one  of  ten  with  the 
4028  chip.  The  data  valid  wilt 
appear  on  the  clock  input  of  the 
4017  sequencer  chip,  its  "zero' 
output  (idle  state)  will  go  inactive 
(tow)  starting  the  4  second  window 
timer  (R1,C  1).  The  '  'one ' '  output 
of  the  sequencer  will  activate, 
enabling  the  first  digit  comparator 
(74LS54).  Pin  6  will  show  the 
results  of  the  comparison,  low  = 
match,  high  =  no  match.  When 
the  tone  stops,  data  valid  will  go 
tow  and  a  pulse  generated  by 
one  shot  R3tC3  will  allow  the 
sequencer  to  be  reset  in  the  event 
of  a  bad  digit.  The  binary  data 


wilt  remain  on  the  buss  for  at 
least  40ms. 

This  process  will  continue  until 
the  prefix  is  properly  entered  or 
the  window  timer  times  out.  On 
step  four  of  the  sequence,  pin  t3 
of  the  4093  will  enable  and  the 
binary  data  of  the  last  digit  will 
form  an  address  and  data  bit  on 
the  input  to  the  4099  addressable 
latch.  The  LSB  of  the  data  will  de- 
termine if  the  addressed  latch  will 
be  set  or  reset.  When  the  last  tone 
is  released  the  one-shot  C3-R3 
will  enable  Pin  12  of  the  4093  and 
tell  the  4099  to  read  its  inputs, 
thus  setting  or  resetting  the  appro- 
priate latch.  This  last  digit  is  al- 
ways determined  to  be  bad  and 
wilt  reset  the  sequencer  so  it  will 


FUNCTION: 

Set 

Reset 

0 

1231 

123D 

1 

1233 

1232 

2 

1235 

1234 

3 

1237 

1236 

4 

1239 

1238 

5 

123* 

1230 

6 

123  A 

123# 

7 

123C 

123B 

The  codes 
come  out  a 
little  weird, 
but  how  much 
can  you  expect 
6  chips  to  do? 


CONSTRUCTION: 

The  controller  is  easily  built 
with  wire  wrap  construction  on 
less  than  four  square  inches  of 
board.  All  passive  components 
can  be  mounted  on  a  single  dtp 
header. 


PARTS  LIST: 

1 

CD4093 

1 

10  meg  V*w 

1 

T8  pin  ww  socket 

1 

CD4099 

1 

2.2  meg  V4W 

4 

1 6  pin  ww  socket 

1  CD4028 

1  33k  V4W 

2  14  pfn  ww  socket 
1  CD4017 
1  2.2  uF 
1  16  pin  dip  header 

1  74LS54/74L54 

2  0.01  uF 
1  SSI202P 
1  3,579  mHz  crystal 
1  1N914/1N4148di 

OPTIONS: 

1.  A  CD4514  can  be  substituted 
for  the  CD4028  so  that  any  of 
sixteen  touch-tone  can  be  in- 
cluded in  the  prefix.  Note:  touch- 
tone  0  =  binary  A  and  T.T.  D 
=  binary  0. 

2.  For  a  four-digit  prefix  use  pin 
12  of  74LS54  for  strapping  4th 
digit,  connect  pin  13  to  pin  10 
(step  4)  of  4i07  and  connect 
pin  4  (step  5}  of  4017  to  pin  13 
Of4093, 

3.  Data  valid  indicator  as  shown, 
LED  driver  is  74L04  or  MPSA 13 
dartington  with  30k  base  reststor, 

4.  Output  buffers:  The  CD4099 
will  drive  2  74LXX  or  1  74LSXX 
chip,  Sink  or  source  about  0,8  ma. 
74LS04  or  darlin0on  transistors 
can  be  used  to  drive  small  relays 
or  solid  state  relays. 

— Darryl  Rowles  N1AAQ 
Aubum  ME  04210 
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Figure  1.  Low  cost  repeater  controller. 
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Number  22  on  your  Feedback  card 


BOVE  AND  BEYOND 


Pete  Putman  KT2B 

3353  Fiefdstone  Dr> 

DoyiestownPA  18901 

WILD,  WONDERFUL  6  METERS 

We're  well  on  our  way  into 
sunspot  cycle  #22!  Only  time  will 
tell  how  intense  its  effects  will  be, 
and  we  can  only  speculate  on  the 
possibilities  for  DX  on  50  MHz. 
Some  amateurs  are  already  look- 
ing into  their  crystal  balls  and 
making  some  very  interesting  pre- 
dictions based  on  events  ob- 
served during  the  1987  Es  sea- 
son. 

Mid-Atlantic  VHF  Confer- 
ence: One  dire  prediction  is  that 
50.1 10  MHz— the  calling  frequen- 
cy for  6  meters— will  become  a 
virtual  Tower  of  Babel  during  the 
long-haul  F2  openings  to  Europe, 
Japan,  and  Africa  that  are  most 
certain  to  occur  in  the  next  few 
years.  As  in  the  past,  voices  are 
calling  out  for  a  designated  DX 
window  somewhere  in  the  range 
of  50.080  to  50.200  MHz,  And 
these  "seers'*  have  a  point,  as 
many  countries  not  heard  from  be- 
fore are  exercising  newly-won 
privileges  on  the  band.  Such 
countries  include  Great  Britain, 
Norway,  and  perhaps  even  Hol- 
land. 

With  this  in  mind,  I  sat  in  as  a 
guest  panelist  and  represented  73 
al  the  recent  Mid-Atlantic  VHF 
Conference,  sponsored  by  the  Mt. 
Airy  VHF  Radio  Ciub.  Also 
present  were  Joe  Reisert  W1JR  of 
Ham  Radio,  Steve  Katz  WB2WIK 
of  CQ  Magazine,  and  Bill  Tynan 
W3XO  of  QST.  The  topic?  A  pro- 
posal for  a  6-meter  DX  window. 
The  moderator  was  Rick  Connor 
WB2NPE,  long  an  active  VHFer 
and  conversant  about  6  meters. 
Herb  Spoonts  W3IWU,  a  long- 
time veteran  on  6,  aiso  sat  on  the 
paneL 

Over  1 50  persons  attended  this 
conference,  and  most  made  it  a 
point  to  sit  in  on  this  panel.  A  vari- 
ety of  comments  were  heard,  and 
it  should  come  as  no  surprise  that 
no  consensus  of  any  kind  was 
reached!  The  entire  point  of  this 
panel  was  to  stimulate  the  discus- 
sion necessary  to  make  an  intelli- 
gent decision  whether  or  not  to 
have  such  a  calling  frequency, 
and  where  to  have  it 

For  those  readers  not  familiar 
with  6m,  conditions  of  enhanced 


VHF  and  UHF  Operation 

long-haul  F2  propagation  can  be 
so  intense  that  a  mere  3  Watts  and 
a  whip  antenna  will  get  you  across 
the  USA  and  even  into  some  other 
countries.  But  you  might  have  a 
real  hard  time  working  a  compara- 
tively weak  station  fromj  say, 
Wales,  if  a  local  station  is  running 
over  1  kW  nearby  and  desensing 
your  receiver.  Witness  the  week- 
end of  the  1987  June  VHF  QSO 
Party,  when  hundreds  of  6-meter 
stations  in  the  USA  ran  high  pow- 
er congregated  around  50,110 
MHz.  Stations  from  as  far  away  as 
the  5th  call  area  were  being  heard 
loud  and  clear  in  Great  Britain  and 
Portugal,  butnotvice-versai  Many 
stateside  operators  tost  out  on 
good  DX  and  rare  grid  squares. 

Power  restrictions  placed  on 
many  European  operators  com- 
pounds the  problem.  Great  Britain 
stations  are  limited  to  a  maximum 
of  100  Watts  ERP— equivalent  to 
running  20  Watts  into  a  7-dB  an- 
tenna. Not  much  to  work  with,  yet 
some  operators  in  both  Canada 
and  the  US  have  managed  to  work 
hundreds  of  these  low-power  sta- 
tions. 

DX  Window? 

According  to  my  notes,  the  ma- 
jority at  the  meeting  favored  a  DX 
window  of  some  sort.  How  to  im- 
plement it  was  another  story  alto- 
gether! Many  comments  hinged 
on  the  Increased  use  of  CW  and 
the  establishment  of  a  CW  seg- 
ment between  50.080  and  50.100 
MHz,  with  US  and  Canadian  sta- 
tions calling  outside  this  window 
and  working  split.  Other  amateurs 
suggested  setting  aside  the  entire 
segment  from  50.100 — 50,125  for 
DX,  with  a  gentlemen's  agree- 
ment enforcing  the  window — es- 
pecially during  contests. 

Most  amateurs  present  felt  that 
the  problem  existed  only  during 
contest  periods,  and  specifically 
during  the  June  event.  They  felt 
that  DX  and  stateside  stations 
would  figure  out  a  way  to  find  a 
clear  frequency  if  they  wanted  to 
contact  badly  enough.  The  prob- 
lem is  at  its  worst  during  a  contest, 
yet  that  is  precisely  the  time  when 
you  might  have  the  best  chance  to 
work  the  most  OX  stations.  The 
activity  ievel  draws  out  the  DX,  es- 
pecially when  conditions  are  fa- 
vorable. 

The  point  was  raised  that 
Japanese  stations  raised  from  the 


West  Coast  often  use  CW  for  their 
contacts,  owing  to  the  relatively 
weak  signals  and  strong  regional 
accents,  The  JA1UT  operation  to 
mainland  China  recently  used 
split-frequency  operation  with  a 
great  deal  of  success.  Another 
problem  raised  is  that  many  DX- 
peditions  are  severely  limited  to 
the  frequencies  that  can  be  used 
on  6  meters.  Only  in  some  cases 
do  frequencies  fall  within  the  pro- 
posed window  of  50.100-50.125. 
In  others,  the  only  place  to  go  is 
above  53  MHz,  which  may  be 
higher  than  the  MUF  during  an 
opening! 

Conference  Outcome 

I  counted  over  40  separate  com- 
ments on  this  proposal,  and  the 
responses  ran  the  gamut.  These 
are  the  consenses,  however,  in 
brief: 

•There  is  a  real  need  for  a  DX 
window,  protected  from  US  and 
Canadian  stations, 
•  Persons  making  contacts  on 
50.1 1 0  MHz  should  promptly  QSY 
to  another  part  of  the  band.  This 
would  likely  involve  split-frequen- 
cy operation,  similar  to  that  in  use 
on  1 60m,  and  also  common  to  40- 
meter  operation  during  contests. 

A  few  well-versed  six-meter  op- 
erators dissented,  saying  that  a 
window  would  close  out  too  many 
operators  All  present,  however, 
felt  that  hams  can  enforce  a  win- 
dow. Amateurs  also  asked  just 
what  is  DX  on  6  meters.  They 
pointed  out  that  stations  in  Florida 
and  the  Gulf  Coast  can  work  into 
the  Caribbean  without  much  diffi- 
culty, but  those  same  stations 
would  be  a  real  OX  find  for  sta- 
tions in  the  northeast,  midwest, 
and  west! 

The  issue  also  came  up  at  the 
Central  States  Conference,  and  I 
expect  there'll  be  a  lot  more  dis- 
cussion over  the  next  year  or  so. 
I'll  try  to  keep  you  informed  of  oth- 
ers' opinions,  but  be  advised  that 
all  of  this  is  probably  build ing  up  to 
a  request  to  the  ARRL  Contest  Ad- 
visory Committee  (CAC)  to  create 
a  DX  window  for  their  3  major  con- 
tests in  January,  June  and  Sep- 
tember. As  a  member  of  the  CQ 
VHF  WPX  Committee,  I  think  that 
a  similar  rule  will  be  adopted  in  the 
near  future,  based  on  feedback 
from  participants  this  past  July. 

My  own  opinion?  Quite  simply: 
A  DX  window  is  an  excellent  idea 
during  contests,  when  the  band  is 
loaded  with  stations  running  lots 
of  power,  all  parked  on  or  around 
50,110  MHz.  I  don't  think  it's  nec- 
essary at  any  other  time  since  op- 
erattng  skill  should  enable 


stateside  and  DX  stations  to  find 
each  other.  If  DX  stations  were 
allowed  to  ran  the  power  that  we 
are,  no  window  would  be  needed 
at  all. 

More  New  Products 

I  recently  spoke  with  two  very 
active  amateurs  during  the  Hama- 
rama  and  Conference,  One  was 
Bill  Olsen  W3HQT  who  runs  Down 
East  Microwave  in  Troy,  Maine. 
Bill  has  manufactured  a  line  of 
loop  yagis  for  several  years,  and 
can  get  you  set  up  on  903, 1 296  or 
2304  MHz  in  a  hurry!  Bill  also  de- 
signs  and  builds  sofid-state  gain 
blocks  for  these  bands,  with  cur- 
rent production  models  available 
to  run  16  or  32  Watts  on  1296 
MHz. 

Bill  also  carries  the  LMW  line  of 
transverter  kits  from  England. 
These  kits  are  based  on  building 
blocks,  such  as  transmit  and  re- 
ceive mixers,  local  oscillator  (LO) 
boards,  and  RXTTX  gain  stages.  I 
decided  to  take  the  plunge  and 
get  on  2304  with  the  LMW  kit  and 
housing.  It  consists  of  the  LMW 
Universal  Local  Oscillator  (which  I 
found  is  almost  impossible  to 
screw  up  when  finished),  a  Trans- 
mit Mixer  with  500-mW  output,  re- 
ceive mixer,  GaAsFET  preamplifi- 
er, and  144-MHz  i-f  amplifier,  In 
addition,  you'll  need  13.8  VDC  to 
make  it  all  work,  and  an  enclosure 
to  put  it  all  in. 

I  hope  to  have  this  unit  up  and 
running  by  the  January 
Sweepstakes.  There  are  at  least 
six  other  amateurs  in  my  area  ac- 
tive on  13cm.  Wiring  is  fairly  criti- 
cal at  this  frequency,  and  SMA 
connectors  are  the  choice,  except 
at  the  antenna,  where  a  Type  N  is 
employed.  LMW  also  makes 
these  units  assembled  in  a  neat 
little  package  with  a  power  meter 
and  seq  uencer  for  1 296  and  2304. 
Prices  run  into  the  $500  range  for 
a  6- Watt  unit  on  1296  and  2  Watts 
on  2304.  Tve  been  assured  by  Bill 
that  903  models  are  forthcoming. 
Send  for  the  catalog  at  Down  East 
Microwave,  Box  2310  RR  ri,  Troy 
ME  04987  (207/948-3741). 

Another  member  of  the  Mt.  Airy 
Club  is  Dave  Mascaro  WA3JUF 
who  operates  a  business  called 
Frontier  Microwave.  Dave  is  an 
accomplished  RF  designer  and  a 
true  PackRat,  and  has  come  out 
with  a  line  of  microwave  amplifiers 
for  903,  1296,  2304  and  even 
3456  MHz.  These  are  available  in 
both  Class  C  and  Class  A  (linear) 
models,  with  the  Class  C  types 
typical  ty  having  more  gain.  Most 
of  his  amplifiers  require  24-28 
VDC  (no  problem  there)  for  Class 
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C  operation,  while  the  imear  types 
will  typically  need  both  26  and  -5 
VDC  supplies,  the  latter  used  for 
bias. 

At\  of  Dave's  designs  function  in 
the  grounded-base  mode  and  the 
-5  voft  supply  is  used  for  emitter 
bias  (similar  to  cathode  bias  on  a 
7289/3CX100).  Dave  suggests  us- 
ing a  6-volt  gel-cell  as  the  bias 
supply  and  has  done  so  many 
ttmes  while  portable.  None  of 
these  designs  are  switchable — 
you  must  devise  some  sort  of  an- 
tenna switching  and  input  switch- 
ing scheme.  Typically  you'd  drive 
the  output  of  your  23cm  or  13cm 
mixer  directfy  into  the  amplifier 
and  use  one  SPOT  relay  at  the 
antenna  to  select  the  amplifier  or 
receiver.  Such  a  relay  should  use 
low-loss  connectors  and  be  in- 
tended for  microwave  applica- 
tions. Type  N  or  SMA  types  should 
work,  but  be  careful  in  your  selec- 
tion, Dow  Key  Type— 60  relays 
aren't  always  50  Ohms  at  1296, 
and  look  out  at  23041 

Dave  also  makes  switched  30- 
Watt  amplifiers  for  144  and  220 
MHz,  both  of  which  have  pream- 
plifier options  available.  I've  seen 
examples  of  the  1296  and  2304 
amplifiers  and  the  workmanship  is 
excellent.  They  are  available  in 


power  ranges  from  10  mW  to  30 
Watts  on  23  cm,  and  from  10  mW 
to  20  Watts  on  13  cm.  If  you  are 
looking  for  intermediate  stages  or 
a  medium-power  solid-state 
"brick"  lor  the  microwave  bands, 
drop  Dave  a  line  at  Frontier  Mi- 
crowave, RD1  Box  467,  Ottsville 
PA  18942  (or  call  in  the  evenings 
at  21 5/795-2648). 


supply  and  come  u  p  with  a  blower. 
Contact  Hi-Spec  at  PO  Box  387T 
Jupiter  FL  33468  (305/746-5031 ). 

New  Year's  Resolutions 

I'll  close  this  month  by  planting 
a  few  seeds  for  1988.  Call  them 
New  Year's  resolutions  if  you  will, 
but  give  these  ideas  some 
thought: 


"There  is  a  real  need 

for  a  DX  window,  protected 

from  US  and 

Canadian  stations. " 


I've  also  gotten  a  product  an- 
nouncement from  Hi-Spec  of 
Jupiter,  Florida,  which  mentions 
their  new  line  of  cavity  assemblies 
for  2304  MHz.  Two  designs  are 
offered:  The  first,  Model  1 3G 1 ,  ac- 
commodates a  single  7289,  run- 
ning from  25-50  Watts  at  about 
10-1 3dB  gain.  The  Model  13G2 
wilJ  take  two  tubes,  and  runs  from 
50  to  100  Watts  in  a  6-1 3dB  con- 
figuration,  depending  on  bias.  I 
assume  these  are  just  cavity  as- 
semblies and  you  will  need  to 
make  up  a  power  supply,  a  bias 


(1)  Try  to  run  at  least  one  major 
contest  if  you've  never  done  it  be- 
fore— just  to  see  what  you  can 
work  when  the  bands  are  hop- 
ping. 

{2}  Try  to  buifd  at  least  one  item  for 
your  VHF/UHF  station,  whether  it 
be  a  preamp,  sequencer,  amplifi- 
er, antenna  array,  or  power  sup- 
ply. Keep  those  hands  busy! 
(3)  Pick  up  a  copy  of  one  of  the 
proceedings  from  the  many  VHF/ 
UHF  conferences  held  around  the 
country,  such  as  Central  States  or 
Mid  Atlantic,  Read  it.  See  if  some- 


thing doesn't  jog  your  interest  or 
prompt  you  to  write  a  letter  (or  bet- 
ter yet  an  article!)  about  that  topic. 
The  ARRL  is  publishing  most  of 
these  proceedings  and  the  price  is 
reasonable— about  $1 0  each. 

(4)  Get  involved  with  other  VHF/ 
UHF  enthusiasts  in  your  area. 
Why  not  start  up  a  club  if  one 
doesn't  already  exist?  f  know  of  at 
least  two  major  organizations  that 
came  into  being  in  1987  (North 
Texas  Microwave  Society  and 
Midwest  VHF  Society)  as  a  resutt 
of  interested  hams  getting  togeth- 
er and  trading  ideas. 

(5)  If  you've  used  some  piece  of 
VHF  or  UHF  equipment  reviewed 
or  advertised  in  this  magazine  and 
have  strong  opinions  about  it, 
write  me!  I  want  to  hear  them. 

(6)  Use  the  many  propagation 
beacons  that  someone  has  spent 
considerable  expense  to  get  on 
the  air.  They're  your  24-hour  sen- 
try, watching  for  that  elusive  2m 
openrng  that  might  bring 
VUCC.  a  new  state  on 
1 296 .  .  .  DX  on  six  meters. 

With  that  last  sentence,  we've 
come  full  circle.  I'll  be  looking  for 
many  of  you  during  the  January 
VHF  Sweepstakes.  Good  luck, 
best  DX.  and  see  you  next  month. 
Above  and  Beyond!) 


MICROPOWER-2 

PACKET  CONTROLLER 

A  VERY  LOW  POWER  TNC-2  CLONE, 
PERFECT  FOR  PORTABLE  OR  SOLAR  POWERED 

OPERATION. 

-  ONLY  40  MA  AT  9-13  VOLTS  DC 

-  SMALL  AND  LIGHTWEIGHT  (5"x7"x13/e"  -  22  oz.) 

-  HARDWARE  HDLC,  BATTERY  BACKED  32K  RAM 

-  QUALITY  EXTRUDED  ALUMINUM  CABINET  WITH 
BAKED  WRINKLE  FINISH 

-  SUPPORTS  BOTH  RS-232  AND  TTL  COMPUTERS 

-  USES  TNC-2  EPROMS  -  INCLUDING  NET/ROM 
FIRMWARE  VERSION  1.1.5  PROVIDED 

ASSEMBLED  AND  TESTED 
ONLY  $179.95 


PC- 100  SERIES 

SINGLE  AND  DUAL  PORT 

PACKET  CONTROLLERS  ON  A 

PC  PLUG-IN  CARD 

DOES  AX.25  AND  TCP/IP  WITHOUT  AN 
EXTERNAL  TNC  OR  INTERFACE 


-  POWERFUL  SOFTWARE  PROVIDED  ON  PC 
COMPATIBLE  DISKETTE 

-  SWITCHABLE  FOR  EITHER  HF  OR  VHF  TONES 

-  HARDWARE  HDLC,  IC  MODEMS 

-  CONNECTS  DIRECTLY  TO  RADIO 
NO  EXTERNAL  INTERFACE  NEEDED 

-  PROVISION  FOR  EXTERNAL  HIGH  SPEED 
MODEM 

PC -110  SINGLE  PORT        $169.95 
PC-120  DUAL  PORT  $199.95 


WRITE  OR  CALL  FOR  OUR  NEW  CATALOG  OF  PACKET  EQUIPMENT,  SOFTWARE  AND  ACCESSORIES. 


TOLL  FREE 
(ORDERS  ONLY) 

800-223-351 1 

EXCEPT  FLORIDA 


OiiCtuCfl 


QPACCQMM   3652  West  Cypress  St.,  Tampa,  FL  33607) 

FLORIDA  ADDRESSES  ADD  5%.     $3.00  SHIPPING/HANDLING  PER  ORDER 


TECHNICAL  INFORMATION 

7:30  AM  ■   11   PM  EASTERN 
{813)   B74-2980 

TELEX:  650-288-1526  MCI 
FAX:   (813)  672-6696 
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Number 23  on  your  Feedback  card 


EW  PRODUCTS 

Compiled  by  Rebecca  Niemela 


The  VisiTeifrom  Mitsubishi's  Visual  Telecom  Division,  (2  photos) 

MITSUBISHI 

Mitsubishi  and  its  Visual  Telecom  Division  announced  the 
introduction  of  the  Mitsubishi  VisiTel*  Visual  Telephone  Dis- 
play, the  first  still-frame  visual  telephone  specifically  designed 
for  home  use. 

The  practical  and  affordable  ($399  suggested  retail  price)  Visi- 
Tel puts  exciting  new  picture  phone  technology  within  the  reach 
of  the  average  consumer.  The  unit  features  a  built-in  video  cam- 
era and  a  4,5  inch  (diagonally  measured)  monitor,  enabling  the 
user  to  send  and  receive  freezer-frame  bJack  and  white  "video 
snapshots'*  over  standard  telephone  lines. 

The  VisiTel  works  in  tandem  with  any  home  telephone 
equipped  with  a  modular  phone  plug.  As  easy  to  install  as  an 
answering  machine,  the  unit  plugs  into  a  regular  AC  outlet  and 
home  phone  jack,  and  requires  no  special  wiring  or  phone  line. 

For  more  information  contact  Mitsubishi  Visual  Telecom  Divi- 
sion, 3350  Scott  Blvd,  Bidg,  49,  Santa  Clara  CA  95054  (408/970+ 
9555).  Or  circle  Reader  Service  Card  #201. 

VisiTef  is  a  trademark  of  Mitsubishi  Visual  Telecom  Division. 


Antenna  balun  from  Antenna 
Systems, 

ANTENNA  SYSTEMS 

Antenna  Systems  has  intro- 
duced a  new  antenna  balun 
which  includes  a  featu  re  not  found 
on  any  other  balun.  This  feature  is 
called  Antenna  Feedline  Protec- 
torcoptrt  Antenna  Feed  tine  Pro- 
lector©  prevents  your  coaxial  ca- 
ble  from  breaking  off  your 
antenna  by  removing  the  strain 


from  the  connector.  It  does  this 
through  a  specially  designed 
strain  relief. 

The  K2RAG  Balun  covers  the 
frequency  range  ofrom  1 .8  to  32 
MHz,  is  made  of  rugged  ABS  plas- 
tic and  includes  all  stainless  steel 
fittings.  It  handles  2KW  PEP 
transmitting  power.  There  are  two 
models  available.  Also  included 
as  standard  features  are  static 
protection,  center  fed  support 
hanger  and  low  weight.  K2RAG 
Baluns  are  also  available  as  part 
of  fully-assembied  dipoles  and 
end-fed  antennas  for  each  of  the 
popular  HF  bands.  K2RAG  anten- 
nas are  precut  for  the  CW  portion 
of  the  band  and  are  also  marked 
for  the  phone  portion. 

For  more  information  write  to 
Antenna  Systems  inc.,  14465  SW 
Hazefhill  Drive,  Tigard  OR  97224 
(503/684-5350)  or  circle  Reader 
Service  Card  #213. 


Free  Catalogs. 

CATALOGS. . ,  CATALOGS 


SIMPSON  ELECTRONICS 

A  new  8-page,  2-color  catalog 
featuring  low-cost  test  equipment 
was  released  by  the  Mercer  Elec- 
tronics Division  of  Simpson  Elec- 
tronic Company. 

The  catalog  features  the  com- 
pany's full  line  of  products,  includ- 
ing its  recently  announced  new 
multifunction  frequency  counters 
and  2  MHz  sweep/function  gener- 
ator. Other  products  featured  in- 
clude 3Vz  and  4V2  digit  hand-held 
DMMs;  a  Voit-Ohm-Ammeter;  a 
high  accuracy,  full  range  capaci- 
tance tester;  and  a  variety  of  other 
digital  instruments  and  probes. 

The  product  line  is  carried  in 
stock  at  electrical  and  electronic 
distributors  nationwide. 

This  catalog  is  available  at  no 
charge  from  your  electronic  dis- 
tributor or  by  contacting  Mercer 
Electronics,  859  Dundee  Avenue, 
Elgin  IL  60120-3090  (312/697- 
2260)  or  circle  Reader  Service 
Card  #206. 


CONTACT  EAST 

Contact  East's  latest  catalog 
contains  many  new  and  innova- 
tive items  for  service  engineers, 
manufacturing  engineers,  techni- 
cians, and  electronic  hobbyists.  A 
full  section  of  test  instruments;  the 
latest  in  static  and  contamination 
protection;  inspection  aids;  data 
and  telecommunication  equip- 
ment; electronic  adhesives;  sol- 
dering supplies;  Contact  East's 
exclusive  line  of  tool  kits  and  an 
extensive  section  devoted  to  pre- 
cision hand  tools  are  just  some 
of  the  products  featured  in  this 
issue. 

To  receive  your  free  full-color 
copy,  plus  a  complementary 
year's  subscription,  write  to  Con- 
tact East,  P.O.  Box  786,  North 
Andover  MA  01845;  817-682- 
2000.  Or  circle  Reader  Service 
Card  #207. 


ICQM's  UX-1 4  Converter; 


NEWS  FROM  ICONI 

The  UX-14  Converter  enables 
you  to  adapt  a  CMV  system  to  a 
Cl-V  system.  This  allows  the 
transceiver  to  be  computer  con- 
trolled, or  for  satellite  operations 
using  the  CT-1 6  Satellite  Interface 
Unit.  The  following  radios  are 
equipped  with  a  CI-IV  port  and  can 
be  converted  for  Cl-V  use  with  the 
UX-14:  IC-R71A,  IC-271A,  IC- 
271 H,  IC-471A,  IC-471H,  IC-751, 
IC-751A  and  IC-1271A.  Suggest- 
ed price  is  $73. 

To  complement  the  growing 


activity  on  220MHz,  fCOM  now 
has  a  220MHz  repeater  available, 
the  RP-2210.  With  frequency 
coverage  from  216-236  MHz, 
selectable  CTCSS/Carrier 
squelch  operating  system,  and  25 
watts  RF  output  power,  DTMF 
control  and  continuous  duty  cycle. 
The  RP-221 0  is  a  great  way  to  get 
out  of  the  mainstream  activity. 
Suggested  price  is  S1500. 

This  mini-sized  speaker  mic  is 
big  on  audio ...  the  HM-46  for  top 
panel  connection  on  the  IC-2AT, 
IC-02AT.  IC-3AT,  IC-03AT,  IC^ 
4AT  and  IC-04AT  and  the  HM-46L 
right  angle  connection  speaker 
mic  for  the  Micro  series.  Both  the 
HM-46  and  HM-46L  have  a  swivel 
clip  on  the  back  to  easily  clip  on 
your  lapel  or  coltar.  Suggested 
price  is  $30, 

For  information  on  all  of  these 
ICOM  products,  contact  ICOM 
America,  tnc,r  2380-116  Ave. 
N.E.f  Beilevue  WA  98009  (206/ 
454-8155). 
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"I  learned  all  of  my  code  and  theory  while 

driving  to  and  from  work,  it  was  easy," 

If  you  don  t  have  lime  10  read  books  &  take  notes  a! 
home  for  tne  theory  exams  m  spend  nog t  s  copying  code 
practice  you  can  team  rnem  Oy  simply  listening  al  your 
leisure  Yog  will  learn  nor  only  the  exact  ouesnons  and 
answers  on  your  test  bill  Itie  rjttiiitd  theory  behind  each 
one  You  will  thoroughly  understand  what  you  are  bang 

tad  and  why  rne  answer  is  correct 
New  tawce   Hew  Tec hnictan/ General.  Atfvaneeo   Extra 
Ttaerv  court**  on  audio  eastern*  $19.95  si. 

Lean*  code  non  stop  all  the  way  from  scratch  through 
Novice  10  Extra  class  speed  (0  lo  23  words  per  minute) 
with  one  course  Code  is  learned  al  a  high  rale  with  wide 
spacing  between  characters  A  completely  structured 
course  which  will  take  you  m  easy  steps  to  your  license 
class  speed  Simply  itsien  at  you?  leisure 

Cede  course  on  iudto  cassettes.  S19  95 
VEC  type  code  General  or  Extra  Exam  tape  C90  S7  95 1*. 

Shipping  3.00  per  theory  Of  code  course.  Exam  tapes 
Si  00  Check.  MO,  Visa  or  MC  Courses  shipped  same 
day  received 

AMATEUR  RADIO  SCHOOL  KBGMT 

Jerry  Ziltak  KB6MT  (7  years  instructing  students) 

2350  Rosalia  Drive,  Dec!  8.  Fullerton.  DA  92635 

(714)  990-8442 


CIRCLE  2SS  ON  READER  SERVICE  CARD 


SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


Bring  things  down  for 
safety  and  convenience. 

Never  climb  your  to* or  *g*m  wilft  mu  elevator  system 
Anlftfirw  end  rotator  mount  on  HAZER.  complete  system 
trams  lower  in  vehicle  upright  position  Safety  locfc  system 
operates  wftiie  rajsmg  or  (owerirtg  Never  can  I  ail 

Complete  ktt  includes  wm  en,  100  It  of  cable,  iwd  ware  and 
rnstruction*  ft*  Rohn  20  *r*cf  25  G  Tower* 

$297.00  ppd. 
SSia.OOppd. 

* 27  fl  00  pert 

S49.50ppd, 


Hazer  2  -  Heavy  duty  atom  12  sq  ft  load 
Hazef  3 -Standard alum. esq  It  load 
Hazer  4  -  Heavy  gafv  steel  10  sq  H  toed 
Ball  Tnrusl  tawing  TB-25  for  any  of  above 

KENPRQ  Antenna  Roton 
KR-400     11  &q .  tt   Ajirnuth  RotOt 
KR-600     19  sq  tt  Azimuth  Rotor 
KR-2000    27  sq.  n,  Azimuth  Rotor 
KR-5400    AZ-EL  Satellite  Rotor 
Send  for  free  details  of  ilumlnum  lowers 
engineered  for  use  with  the  Huer, 


S2U95ppd 
£299  $5  ppd 
$549  95  ppd 
$3S9  95ppd 
ip#c4flcaily 


Satisfaction  guaranteed;  CaM  today  and  charge  to  Visa, 
ataatefCnarge  or  m*i  cA*ct  or  mon«y  ordvr 


GLEN  MARTIN  ENGINEERING  INC 
Rte  3  Box  322 
Boon v me,  Mo  65233 
8*6-882-2734 


CIRCLE  7  2  OM  READER 


CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG-100F 

*4  29,95 

delivered 


•  Covers  100  MHz  to  199  999  MHz  in  1  kHz  steps  with 
thumbwheel  dial  •  Accuracy  W-  1  part  per  10  mil 
lion  at  all  frequencies  *  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  ■  External  FM  input  ac- 
cepts tones  or  voice  *  Spurs  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  from  S-500  mV  at 
50  Ohms  ■  Operates  on  12  Vdc  &  Vm  Amp  *  Available 
for  immediate  delivery  *  $42996  delivered  •  Add-on 
accessories  available  to  extend  ireq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  dB  attenua- 
tor •  Cat!  or  write  for  details  •  Phone  In  your  order  as 
fast  COD  shipment 

VANGUARD  LABS 

196-23  Jamaica  Ave,,  Hpflfe,  NY  1 1a23 
Phone:   r7l8)46S-2720Mpn-Tnurs, 


THE  EXPERTS  EDGE 
HELP  AT  LAST  FOR 


Computerizing  Radios; 

Fasler  Operation,  Instant  OSY's  and  Mode  Control 

Contesting: 

Faster  QSO's,  Integrated  Terminal,  afid  Radio 

Operation 
Digital  Opera  tors: 

Novice  to  Extra 

FEATURES 

—  Compuleriied  radio  and  terminal  control 

—  Menu  driven  cfi oice  selection 

—  40  function  keys 

—  Pop-up  Menus 

—  Spin  s*.  id  ens.  color  endows  Show  Speeds  &  freouenaes 

—  Keyboard  radio  frequency  conlroi 

—  5000  bytes  memory  keyer  with  automalic  transmit, 
receive  transitions 

-  SUPPORTED  EQUIPMENT  — 


Radio* 

V&mtti  TS-940 

r^tio  ts 

TS-ftl  1 


Terminal  Units 

Af A  PK  23?  PrtFZft*" 

KantronuKAU 

Ifcfltffcil  HK-Z32 


Computers 

iSMPCADonKPSyZ 

Color  tr  HuuuUhh 

32fiK  htm  flam 

1  Stnjl  Pflft  fw 

CMawaa  Deuce 
2tacDnvt* 


♦W«1 


EKPERTQ 

rStT)34»-T410 


Fori  Vforth  Tn 


raios 
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o 


Boost  the  Range  of  Hand-Held* 

Today's  hand-held  VHF/UHF 
scanners  and  handie-talkies  from 
Bearcat,  Regency,  Cobra,  and 
Radio  Shack,  (COM,  Yaesu,  and 
Kenwood  have  excellent  sensitiv- 
ity and  talk  power,  but  their 
range  is  reduced  by  their  short 
flex  antennas. 

I  III*  To  increase  the  range  of 
your  hand-hefd  scanner  or  trans- 
ceiver, connect  a  Grove  ANT-8 
extendable  whip  antenna,  equip- 
ped with  standard  BMC  base. 


By  Bob  Grove 
WA4PYQ 


EQUIP-tyft 


Tips  from  the  expert  on 
boasting  the  performance 
of  your  radio  equipment. 


The  Grove  ANT-8  is  a  fully-adjustable, 

professional  whip  antenna  made  of 
chrome-plated  brass  and  equipped 
with  a  standard  BNC  base  to  fit  most 
hand-held  radios.  Length  is  extend- 
able from  7  to  46  inches.  Replace  that 
inefficient  "rubber  duckie"  with  the 
ANT-8  and  STAND  BACK! 
Jk     Only  *  I?5      plus  $150  UPS  Shipping  (US) 

™        A  Grove  Enterprises 

140  Dog  Branch  Road  Brasstown.  N.C.  28902 

(704)  837-9200  or  (MC,  Visa  &C0D  only)  1-800-438-8155 


CIRCLE  163  ON  READER  SERVICE  CARD 


NEMAL  ELECTRONICS 


•Complete  Cable  Assembly  facilities  Mil -STD-45208 

♦Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha,  Amphenol,  Belden,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATV  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D-sub  connectors,  neat  shrink*  cable  ties  high  voltage  connectors. 


HARDLINE  50  OHM 

FXA12    1/2*  Aluminum  Black  Jacket... 
FLC12  1/2*  Cabtewave  corr.  copper  btk  fkt 
FLC7S  7/B"  Cabtewave  eorr.COppar  btk  fkt 
NM12CC  N  conn   1/7*  corr  copper  m/f 
NM78CC  N  conn  7flT  ceff  coppef  m/f 


i    i  i  ■  ■  i   i  ■  ■  ■  ■!  r 


-..,*-, 


.3.32/R 
...23.00 
*40Q 


CONNECTORS-MADE  IN  USA 

NE 720  Type  N  pktg  for  BeJden  9913 ,> ».S195 

NE723   Type  N  /«A  for  BefOen  99J3U* »*«* „-C05 

PL259  standard  UHF  plug  for  RG&.213*, „.„„„„„„.  65 

PL?534M  Amphenof  P1259 ^ „,» 

PL259TS  PL?5ff  tefhn  tns/&b*r  pfatetf....................  ,    1.59 


COAXIAL  CABLES  (per  iy 

11BO  BELDEN  9913  very  Jew  km 

1102  RG8/U  95%  shiaid  tow  torn  tomm   1  iga 

1110  RG8X  95%  sfwefd  {mini  8}  .. 


,4G 
& 

IIHtKNII       ■     V 

1130  RG213/U  95%  shtetd  mil  Spec  NCV  pi,..  ,,,.. 36 

1140  RG214/U  dbi  sifrer  sMd  mH  Spec M„  165 

1.50 
-85 
.14 


1705  RGU28A*  <*&  a»w  sNd,  tefion  km 
1310  RG217/U  $Q  ohm  5OO0  wait  dot  sNd 
1450  RG174/U  50  ohm  .T0CT  od  mil  spec 

ROTOR  CABLED  CONDUCTOR 

SC18B2  2-l8ge  end  $~22g* 
9C1620  2  16g*  and  9~20ga 





•  •       i  ii  i  •+* 


litilll fc*i I ■ I ■■■■ ■■■ 


19/K 
~3G/lt 


■  ■  II  1  ■ ■ ■>rv««TTB ■ 


PL258AM  Amphenol  femafe-femaJe  (barmty....... 

UG175/UG17G  reducer  for  RG58/59  (specify}, 
UG2XDS  H  plug  for  RG8t213,214  SAw.^^ 

UB63B  N  feck  lo  PL259  adapter,  teflon  _ 

UG146A  SQ239  to  N  plug  adapter,  teflon 
UG255  S0239  to  BNC  plug  adapter,  Amphenol. 
S023&M  UHF  chassis  mt  receptee* Amphenol, 

GROUND  STRAP-GROUND  WIRE 

GS36  3/8*  tinned  copper  breJd   ■■■■■■■,■■■■■,. 


y*5 
.22 

135 

ASO 

6,50 
329 


GS12   1/2T  tinned  copper  braid  

G&20O  1-1/3"  heavy  tinned  copper  braid 
HW06  6ge  instated  stranded  wire 


„..  .40/n 

2.00/tt 


AW14    14ga  stranded  Anlerine  wire  CCS   ^^.-.^.. —  12/ft 


Shipping:  tat>U  iS/H*iK  cWtedon  U,Mf  VW/M*sterc*rd  SJ0  m in,  COD  add  %1M 

Caff  or  wnte  for  complete  pnee  fist  Nemaf's  new  36  page  CABLE  AND  CONNECTOR  SELECTION  GUIDE  is  available 
at  no  charge  with  orders  of  $50  or  more,   or  at  m  cost  of  $4  wrth  credit  against  next  wmtttying  order. 


NEMAL  ELECTRONICS,  INC.  12140  NE  14ih  Ave,  N.  Miami,  FL  33161 
(305)  893 -3924  Telex  6975377  24hr  FAX  (305)895^178 


CIRCLE  50  OH  REABOl  SERVICE  CARD 
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ULTIMATE  MOBILE  SPEAKER! 


MOUNTS  TO 
GLASS  WITH 
SUCTION  CUPS! 


Finalh   a  speaker     you  can 
Dut  where  YOU  want  it! 


Place  it  near  your  ear  for  fine 

armchair  copy,  even  in  your  car! 

Specially  designed  suction  cups  hold 

for  over  two  weeks  yet  remove  easily  for  "out 

of  sight"  storage  and  added  security* 

High    efficiency    speaker    and    either    mini    or   sub-mini    phone 
plug  for  connection  to  rig.  (Specify  connector  when  ordering) 


$29.95 


< 


PACKET 
WITHOUT 

SOLDERING! 

The    B RAPPER  BOX    Lnter- 
I faces  the  TNC  to  your  RIG. 

1  Only  $49.95.     Plug  in  cables; 
$  available  for  most  rigs  ($15). 

ELECTRON  PROCESSING,  INC. 

MEDFORD,  NY  11763      (516)  764~9798 

SATISFACTION  GUARANTEED!         (add  $3  Ship./Handl.) 

SEND  FOR  MORE  DETAILS!        US  Made! 


SIGNAL 
INTENSIFIERS     j 

Give  your  receiver  a  hearing? 
aid!  Wideband    preamps  \ 

for     both     base     and     mobile 
use.       Great    for   scopes    and 

counters  too!  Prices  start  at 
only  $29,95! 


>^iawaww*wwwiw 


.A 


CIRCLE  151  ON  READER  SERVICE  CARD 


Build  your 
next  vacation 
around  the  south- 
land's most  popular 
Hamfestr  at  the  hub  of 
^2P    the  greatest  entertainment 
and  activity  center  in  the  east 


CIRCLE  291  ON  READER  SERVICE 

WHILE  HAMCATIONING 
TAKE  IN  THE  SIGHTS  AT: 

*  Disney  World  *  Sea  World 

•  Kennedy  Space  Center  •  Epcot 

•  Daytona  Beach  *  Church  Street 

Station  *  Buseh  Gardens 

•  Cypress  Gardens  *  Silver  Spgs 


ALL  MAJOR  EXHIBITORS  EXPECTED 


*  REGISTRATION  * 

$6  Advance  •  $8  At  Door 
Banquet  $12.50 

Air-Conditiond  Swap  Table  Area 

Tables  $25.00  ea. 

Swap  Table  Area  Open 
Friday  at  Noon 

Get  your  Sun  tan  as  you  Tailgate. 

Four  Hundred  Positions 

Tailgating:  $20.00 


ARRL 

FLORIDA  STATE 
CONVENTION 

MARCH  11-13,1988 

at  ORLANDO'S 

EXPO-CENTRE 


UPGRADE!  Volunteer  Examinations 

by  CAVEC  •  SUNDAY  (March  13) 

Send  completed  Form  610.  photocopy  of 

present  license  and  $400  fee  to: 

R.V.  Mackey.  CVE,  P.O.  Box  1598. 

Maitiand,  Florida  32751 

(WALK-INS  ACCEPTED) 

PLANNING  AHEAD!  Heres  your  Ham- 
Cation  dates  for  the  next  tour  years: 

MAR    10-12,  1909    *     MAR     9-11,1990 

MAR.    8-10,  1991     *     MAR,  14-16,  1992 


Tail  C'mon  Down  and  Enjoy  Our  Southern  Hospitality 


For  Tickets,  Swap  Table  and  Tailgate  reservations 
send  Check  or  Money  Order  and  SASE  to; 

ORLANDO  HAMCATION  &  COMPUTER  SHOW 

Dept.  GST,  P.O.  Box  547811  •  Orlando,  Florida  32854-7811 

Reservations  accepted  until  2/15/88.  Tickets  held  at  Information  Booth  after  that  date 


CIRCLE  9 6  ON  READER  SERVICE  CARD 
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Number  24  on  your  Feedback  card 


ARTER  'N' BUY 


QSLs  To  Order.  Variety  of  styles,  col- 
ors.  card  stock.  W4BPD  QSLsf  PO 
Drawer  DX,  Cordova  SC  29039. 
BNB260 

The  DX'ers  Magazine  Up-to-date,  in- 
formative, interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  free  sample  and  subscription  Infor- 
mation today.  PO  Drawer  DX,  Cordova 
SC  29039,  BNB261 

Xerox  Memory  Writer— parts,  assem- 
blies, boards,  manuals.  Free  help  with 
service  problems.  W6NTH.  Box  250, 
Benton  AR  72015  501-776-0920. 
BNB404 

Learn  Code  on  your  IBM  PC  (or  com- 
patible). Commodore  C-64/128,  or 
512K  Macintosh.  CODE-PRO  takes 
you  from  no  knowledge  to  proficient 
copy.  Specify  computer,  $10  plus  $2 
p&h.  Trio  Technology,  Dept.  861,  PO 
Box  402.  Pa]m  Bay  FL  32906,  BNB490 

Post  Card  GSL  Kit  Converts  post 
cards,  photos  to  QSLs!  Stamp  brings 
circular  K-K  Labels,  PO  Box  412,  Tray 
NY  12181 -041 2,  BMB498 

Commodore  Chips  Authorized  Dis- 
tributor, Factory  Fresh.  #6526/6510^ 
$9.95,  #6581 -$12,85.  #6567-$  1 4.75, 
087Ol-$7.25,  PLA/82S100-$12.50, 
901225/226/227/229-$10.95and  many 
others.  Ask  about  quantity  discount. 

(We  Ship  Worldwide)  Heavy  Duty 

Power  Supply  for  C64  $27.95  ,.,„VISA/ 

MC  Call  Toll  Free  800-248-2983 

(outside  NY)  or  914-356-3131 ,  Kasara 
Microsystems,  Inc.,  38  Murray  Hill 
Drive,  Spring  Valley  NY  10977. 
BNB529 

2.4  KHz  AM  Demodulator  with  8  bit 
AD  and  buffer.  Copy  WEFAX  From 
GOES  SATELLITES  or  APT  From 
N0AA  POLAR  ORBITING  SATEL- 
LITES. Created  for  use  with  Elmer 
Schwitteks  Muftffax  2.0  program. 
Order  0206-KIT  $49,95  or  assembled 
and  tested  board  Order  #206-ASY 
$69,95,  Add  $2.50  Shipping  per  order, 
A&A  Engineering,  2521  W.  LaPalma, 
Unit  K,  Anaheim  CA  92801  (714/952- 
2114).  BNB531 

Ham  Radio  Repair,  all  makes,  all 
models.  Robert  Hail  Electronics,  PO 
Box  8363,  San  Francisco  CA  94128 
(408)729-8200.  BNB558 

SB-220  Owners!— Enhance  perfor- 
mance—add new  features.  11  slep-by- 
step  mods  which  include;  tuned-input 
6-  and  160-meter  operation,  heavy- 
duty  power  supply  mods,  full  QSK  op- 
eration, solid-state  bias  control,  and 
many  more.  Source  of  parts  included. 
One  time  50%  rebate  for  new  mods 
submitted  and  two  free  updates.  10 


pages  of  tech  info  on  the  3-500Z.  Order 
today— $10  per  copy  plus  $1  postage. 
SASE  for  info.  Bob  Kozlarek  WA2SQO, 
69  Memorial  Place,  Elm  wood  Park  NJ 
07407.  BNB581 

Commodore  Repairs.  We  are  the 
largest  Authorized  Service  Center  in 
the  country  and  we  repair  your  Com- 
modore computer  within  days,  (our 
prices  are  low;  eg,  C64-$39.95  com- 
plete)   'THE  COMMODORE  DIAG- 
NOSTICIAN", an  invaluabte  double- 
sided  laminated  guide  for  fixing  your 
C64/1541  drive.  It  diagnoses  72  varh 
abies  and  tells  you  what  chips  are 
faulty,  $6.95  plus  $1.00  postage  .,,  C- 

64  Power  Suply  $27.95  VISA/MC 

Call  Toll  Free  1-800-248-2983  (out- 
side NY)  or  914-356-3131.  Kasara  Mi- 
crosystems, Inc.,  38  Murray  Kill  Drive, 
Spring  Valley  NY  10977.  BNB587 

Wanted:  Lafayette  PrivaCom  3C,  525, 
625,  or  GE  5813B  RADIO,  2053  Mo- 
have Dr,,  Dayton  OH  45431   BNB589 

MARCO:  Medical  Amateur  Radio 
Council,  operates  daily  and  Sunday 
nets,  Medically  oriented  amateurs 
(physicians,  dentists,  veterinarians, 
nurses,  therapists,  etc.)  invited  to  join. 
For  information,  wrtie  MARCOT  Box 
73rs,  Acme.  PA  I56F0.  BNB612 

Wanted.  Drake  R7A  Receiver  Tony 
Ficarra,  144  Gladstone  Avenue,  Wol- 
iongong,  NSW,  Australia  2500,  Phone 
(042)  29  2573.  BNB61 5. 

DX  Adventure  on  Monserrat  only 
$300/week.  Details;  Chod  Harris 
VP2ML  Box  4881-7,  Santa  Rosa,  CA 
95402.  BNB618 

Superfast  Morse  Code  Supereasy 
Subliminal  cassette.  $10,  Learn  Morse 
Code  in  1  Hour.  Amazing  new  su- 
pereasy technique.  $10.  Both  $17. 
Moneyback  guarantee.  Free  catalog: 
SASE,  Bahr,  Dept,  73-8, 2549  Temple, 
Palmbay  FL  32905.  BNB624 

Homebrew  Projects  List.  SASE 
WB2EUF.  Box  708,  East,  Hampton, 
NY11937.  BNB626, 

Dead  Battery  Pack???  NiCds/  Inserts 
/  Rebuilding.  AA  $1 .60  (W/Tabs  SI  .75), 
2/3AA  270mAh  $1.95,  2/3AF  450mAh 
$2.45,  Replacement  inserts,  less 
wires/plugs;  ICOM  BP2  $17.95,  BP3 
(original)  $16.95,  BP5  $2395,  Ken- 
wood TR  2400  $1895.  PB25  $22.95, 
PB25H/26  $24,95,  Tempo;  S1/ 
270mAh  $19,95,  51,2,4,5  /450mAh 
$22,95,  Azden  300  $1895,  Ten-Tec 
2991  $24.95,  Santec  144  (8N  500AA) 
w/plug  $19,95  Others,  Info/rebuild 
quotes,  SASE .  I  n  PA  add  6% ,  Add  $2  S 
and  H/order.  Cunard  Associates,  R.D. 
6  Box  104,  Bedford  PA  1 5522.  BNB628 


Antenna  Traps  designed  quickly  and 
accurately  with  your  computer,  Send 
$10  for  APPLE  or  IBM-PC  program 
disk  and  manual.  SASE  for  more  infor- 
mation, W1HUE,  119-7  Buckland  St,, 
Plantsvilte  CT  06479.  BNB630 


Back  Issues  73  Rare  Price  Sale.  1977 
to  1986.  Each  twelve  issue  volume 
costs  $50  plus  $3  postage.  Send  check 
or  money  order  to  A .  E .  Fant, 
WB5WAF/DA1FT,  Schweinfurt  Ameri- 
can JHS,  APO  NY  NY  09033.  Hurry,  I 
need  the  space.  BNB634 


QSLs,  QSLs,  Rusprint  QSLs+  Quanti- 
ties of  100,  200,  300  or  more.  Full  color 
Old  Glory  and  Cartoon.  Ateo  Parch- 
ment, Golden  Eagle,  and  others.  SASE 
appreciated.  Rusprint.  Rte  1,  Box  363- 
73,  Spring  Htll  KS  66083.  BNB643 

Attention!!!  Any  amateur  radio  opera- 
tors interested  in  forming  a  new  type  of 
amateur  radio  club.  For  information 
please  send  $2  to  cover  postage  to 
KA3RET  P.O.  Box  96,  Uniontown,  PA 
15401.  BNB645 

R-390A  Receiver:  $115.  electronically 
complete,  reparable  (Government-re- 
moved meters,  operation  unaffected), 
R-390A  parts:  Info  SASE,  Professional 
quality  TS-352  Voltohm/Mutimeter, 
AC- DC.  with  leads,  manual:  $12,50. 
Mint  military-spec  pull  out  12AT7, 
6BA6,  6BA6,  6AG5,  6AL5:  $10/six. 
CPRC-26  Infantry  Manpack  Radio,  6 
meter  FM,  Receiver-Transmitter  sec- 
tions, cabinet,  antenna,  crystal,  hand- 
set: $22.50,  $42,50/patr,  H-251  Military 
Communications  Headphones:  $7,50. 
Add  $4,50/piece  shipping  ($9  maxi- 
mum), except  R-390A  shipped  collect. 
Baytronics,  Box  591,  Sandusky  OH 
44870,  BNB649 

Mew  Quick  Charge" AA"  NtCds  Ten 
for$1 1 ,00  plus  shipping.  "AAA3'  NiCds 
just $1.65 each.  '"C15  or  J,D" size  NiCds 
just  $3.00  each.  Universal  NiCd 
Charger  just  $9,99  Amphenol  PL-259 
Connectors  just  80  cents  each.  R. 


Richard,  1787  Village  Green  Dr.,C!air- 
ton  PA  15025;  412-655-7494.  BNB650 

Amateur  Radio  Stamps  for  collectors. 
Israel  $5.  Luxembourg  $1.50.  Send 
SASE  for  complete  fist  to  Phil  Sager 
WB4FDT,  126  Whiting  Lane,  West 
Hartford  CT  061 19.  BNB651 

Kenwood  TS940  Owners:  Easy  to  in- 
stall EPROM  makes  tuning  in  signals 
simple  with  an  SS8/CW  slow  tuning 
rate  of  2kHz,  Faster  turning  gives 
faster  tuning  rate,  $25  Giehl  Electron- 
ics, PO  Box  18335,  Cincinnati  OH 
45218.  BNB655 

APPLE  Owners  Keep  track  of  your  DX 
contacts,  This  program  files,  sorts,  al- 
phabetizes and  counts  your  DX  con- 
tacts for  each  band.  Need  disk  drive. 
$22.  Scott  Newpower,  673  Parkview 
Ave.,  St.  Paul  MN  55117.  BNB657 

Communications  Receivers:  The 
Vacuum  Tube  Era.  Book  covers  histo- 
ry, specs  on  700  receivers,  51  compa- 
nies, 112  photos.  $14.95  pius  $2  P/S. 
Details  SASE.  RSM  Communications, 
Dept  73,  Box  218,  Norwood  MA  02062. 
BNB658 

Corn  mod  o  re  C- 1 2  8  Rad  i  o/E  lectro  n  tcs 
and  Engineering  Design  software.  Not 
available  through  any  other  source. 
Over  65  Design  Programs.  User 
Friendly  Send  $20  for  2  disks  or  SASE 
for  inform  at  fon  to  Tri-County  Amateur 
Radio  Club,  c/o  KA42AY,  P.O.  Box 
680741,  Miami  FL  33168-0741. 
BNB659 

TEN-TEC  ARGONAUT  WANTED 
State  s/n,  condition,  accessories.  Rod 
Sharp  N5NM,  Box  2169,  Santa  Fe  NM 
87504;  505-988-2305,  BNB660 

ATLAS  350-XL  WANTED  State  s/n, 
condition,  accessories.  Rod  Sharp 
N5NM,  Box  21 69,  Santa  Fe  NM  87504; 
505-988-2305.  BNB661 

Brownies  QSLs  since  1939,  Catalog 
and  samples  $1,  (refundable  with  or- 
der) 3035  Lehigh  Street,  Al  ten  town  PA 
16103.  BNB662 


r 


Barter  TN'  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

□  Individual  (noncommercial) 25c  per  word 

DCommercial .,.-,,, 60c  per  word 

Prepayment  required.  Count  only  the  words  in  the  text,  Your  address  is 
free.  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  Barter       | 
'N*  Buy,  73 Magazine,  WGE  Center,  Peterborough  NH  03458. 
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Number  25  on  your  Feedback  card 


Pro  PA  GA  TION 


ARTER'N  BUY 


Jim  Gray  W1XU 
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A  j=  N«t  higher  frequency  may  also  be  uaoiul. 
B  =  OHticuH  circuit  tNa  period. 

Flrat  (otter  =  iright  wivob.  Second  =  day  w«ei. 

Q  =  Good,  F=  Fair.  P-Poor,  *  =  Chance  of  solar  flares 

#  =  Chance  of  aurora. 

HCIE  THAT  HKJWT  WAVE  LETTIB  NOW  COMES  FIRST, 

Solar  flux  has  increased  from  the  low  levels  of  1985-86  to  moderate  levels  in 
1986-87.  With  this  upward  trend,  greatly  improved  DX  is  likely  on  the  10-  and 
1 5-meter  bands  this  year.  January  is  not  starting  with  a  very  promising  first  week  or 
ten  days,  when  HF  propagation  is  likely  to  vary  from  good  to  poor,  Beginning  about 
the  10th  .conditions  are  likely  to  imp  rove  and  hold  good  until  about  the  17th.  From 
the  19th  or  20th  through  about  the  27th,  expect  some  geomagnetic  upsets,  up  to 
storm  levels  at  times,  during  this  period.  Although  HF  may  well  range  to  very  poor, 
outstanding  VHF  and  UHF  openings  are  possible  during  this  period.  Expect  the 
full  effect  on  the  22nd,  23rd.  and  24th,  Fair  conditions  on  the  HF  bands  should 
return  for  the  last  five  or  six  days  of  the  month-  Follow  the  charts  for  the  general 
outlook,  but  tune  in  WWV  for  their  hourly  propagation  reports,  and  listen  to  the 
ARRL  propagation  bulletins  for  late-breaking  events.  As  always,  keep  tuned  for 
other  possible  geophysical  effects  to  accompany  magnetic  storm  levels. 
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New  Antenna  Design  Delivers  30  dB 
Gain  Over  A  Dipote  On  80  through  10 
Meters.  Brochure  $1 .  Complete 
plans.  ,$5,  Postpaid.  R  Christie  KR2F, 
P.O.  Box  69.  Queens  Village  STN.T  Ja- 
maica NY  1 1428.  BNB663 

Wanted:  Muiti-Band  CW  XCVR,  Must 
have  VFO  and  operators  manual  F. 
Baldaug,  322  N.  Beech  Road,  Osceola 
IN  46561.  BNB66S 

■*Ham1og1t  Computer  Programs  17 
modules.  Full  features,  auto-logs,  7- 
band  WAS/DXXCC.  Apple  $19.95. 
IBM>  Kaypro,  Tandy,  C-128  $24.95. 
KA1AWH,  PB  2015.  Peabody  MA 
01960,  BNB666 

New  Washington  AM  SSB  CB  With 
"Extras"  $150.  New  Lorad  Hi-Band  80 
Channel  25  watt  digital  transceiver 
$200.  R.D.  Carter,  P.O.  Box  418,  Vass 
NC  28394.  BNB667 

Real-Time  HF  WEFAX  Maps  on  a  dot 
matrix  printer.  Available  for  Com- 
modore, IBM,  Apple  and  Atari.  See 
March  86  QST  Magazine  tor  circuit  de- 
tails. Kit  $2S.15h  Assembled  $39.95. 
Software  -  Apple,  Atari,  and  Com- 
modore $10.00  IBM  -  $15.00  plus 
$2,50  shipping.  For  info  SASE  (Large) 
to:  A  and  A  Engineering,  2521  W.  La 
Pafma  0K,  Anaheim  CA  92801, 
BNB668 

Smart  Battery  Charger  for  gell-cells  or 
lead  acid  batteries,  by  Warren  Dion 
W18BH.  See  June  87  QST  Magazine 
for  circuit  details.  Complete  kit,  nothing 
else  to  buy,  only  $49,95  plus  $3.50  s/h. 
Order  015Q-KIT.  A  and  A  Engineering, 
2521  W.  La  Palma,  Unit  K,  Anahefm 
CA  92801.  BNB669 

For  Sale  Two  meter  35  ASR  with  paper 
winders  one  model  28  ASR  radio  set 
TRC*BS  WA4SGW,  919-488-0682. 
BNB670 

I  Pay  Cash  for  new  and  used  vacuum 
tubes,  especially  vintage  and  transmit- 
ting types.  I  also  buy  vintage  audio 
equipment  by  Western  Electric,  Altec, 
Mcintosh,  Marantz,  Westrex,  etc. 
Randy  Nachtneb  WA6GJA,  6392  Park 
Ave.,  Garden  Grove  CA  92645;  714- 
897-9351 .  BNB671 

K 1 B  V  DX  Awards  Directory  Complete 
rules  for  over  680  certificates  170 
pages,  $14  postpaid.  Ted  Melinosky, 
525  Foster  St.f  South  Windsor  CT 
06074-2936.  BNB672 

Customized  Buttons:  Name  and  Call 
or  Picture  on  button  or  Keychain  $3.50 
each  PP.  N8GXZ,  303  W.  Marshall 
Road,  McDonald  OH  44437.  BNB674 

QSLs  And  RUBBER  STAMPS  TOP 
QUALITY!  States,  World  Maps,  USA, 
Key,  Shuttle,  Globe  QSLs,  Report 


Form  Rubber  Stamps.  More!  Samples 
$1  (Refundable  With  Order}.  Ebbert 
Graphics  D-7,  Box  70,  Westerville  OH 
43081.  BNB675 

H.T.  HOLDER  Give  your  H,T.  a  safe 
resting  place.  This  unit  is  made  with  a 
wood  base  which  is  slotted  for  a  metal 
plate  that  attaches  to  the  belt  clip  on 
your  radio.  Very  attractive  design.  Fits 
all  sizes  and  models.  Prevents  radios 
from  falling  off  tables  $9.95,  Barry 
Groupp!  21  Mountain  View  Avq.,  Pearl 
River  NY  10965;  914  735-7630, 
BNB680 

Soldering  Station  and  Tools  Eu- 
ropean and  American.  Free  catalog, 
Robert  W.  Mink  Import-Export,  Box 
6437S,  Fair  Haven  NJ  07704. 201-758- 
8388BNB682 

ROSS  $$$  USED  January  SPECIALS: 
Kenwood  TS-830S/W  YG-455C 
$769.90.  TS-830S/W-YG-455C 
$769.90,  TS-700A  $309.00  Yaesu  FC~ 
757 AT  $209.90,  FT-2700RH  $399,90, 
FT-ONE  $1099.90.  FT-980  $989.90 
ETO  374A  $1795.90,  76  $129990 
Phone  or  send  SASE  for  USED  ITEMS 
LIST,  Over  8,777  NEW  ham  items  in 
stock,  MENTION  AD,  Prices  casht 
FOB  Preston.  We  close  at  2:00  Satur- 
days and  Mondays.  Ross  Distributing 
Company,  78  South  State,  Preston  ID 
83263;  208-852-0830,  P.O.  Box  234. 
BNB683 

ROSS  $$$  NEW  SPECIALS:  (January 
only):  Kenwood  TM-221 A  $354.90,  TS- 
940S  $1789.90,  TS-440S  $929,90, 
ICOM  JC^761  $2129,90,  IC-28A 
$399.90,  IC-U2AT.  $269.90,  YAesu 
FT-980  $1299.90,  FT-2700RH 
$489.90,  FT-270RH  $329.00,  FRG^ 
7700  $399,90,  All  LT.O.  Phone  or 
send  SASE  for  Pricing  immediate  ship- 
ment. MENTION  AD.  Prices  cash, 
F.O.B,  Preston.  We  CLOSE  at  2:00 
Saturdays  and  Mondays.  Ross  Dis- 
tributing Company,  78  South  Sate, 
Preston  ID  83263;  208-852-0830,  P.O. 
Box  234.  BNB684 

UNSUAL  OPPORTUNITY  Smalt  elec- 
tro-magnetic mfg.  company  in  rural 
west  central  New  Jersey  (15  em- 
ployees) is  looking  for  genial  work  a- 
holic  with  driving  desire  to  learn  all  as- 
pects of  business,  including  design, 
testing  and  inventing.  Degrees  not  re- 
quired nor  necessarily  advantageous. 
Mature  persons  in  good  health  gladly 
considered.  Potential  limited  only  by 
ability  and  ambition.  Send  resume  to 
Magnetics  and  Controls,  Inc.,  P.O.  Box 
127,  Rosemont  NJ  08556.  BNB685 

XEROX  800  Electronic  Typing  System 
technical  Information  or  schematics 
needed,  Terry  Thompson,  Box  935, 
Dania  FL  33004-0935;  305-92O1909. 
BNB687 
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QEP's  CHRISTMAS  SALE 

A  FREE  Gift  to  anyone  who  orders 
BELDEN  or  AWPHENOL  products 
during  November  or  December, 


►  BELDEN  9913  low-loss 

500  ft  Roll  S185-00  or  39e/ft, 

►  BELDEN  8214  (foam) 

500  ft  Roil  $150.00  or  33«/ft, 

►  BELDEN  8267  RG-213 

500  ft  Roll  $185.00  or  39c/ft. 

►  BELDEN  8268  RG-2H  sUver  L35/ft. 

AMPHENOL  SPECIALS 

PL-259  silver  (mica  filled)  $1.25 

UG-21D  'N'  male  cable  end  2,75 

UG-21D  'If'  (fitted  for  9913)  3.50 

UG-23D  'N'  female  cable  end  3*95 

U6^29A  'N*  Barrel  (jack- jack)  4*50 

UG-57B  'N'  Barrel  (plug-plug)  5.20 

UG-58A  *Nf  Chassis  receptacle  3*50 

QG-S3U  'N'  Plug  to  UHF  adaptor  8,00 

Copper-clad  14  ga.  (7x22) 
7<t  a  foot  (any  length) 

Identical  to  Bel den  SO 00 


VISA  a  MASTER  CAJftD  ACCEPTED 
SHIPPING  IS  ABBITIONAL 
Call  TOLL  FREE 

1-800-USA-9913 

In  NJ  201-S87-6424 

110-4  Route 
East  Hanover 
S\J.  07936 

»«**  SAME  DAY  SHIPPING  ■••<• 
TNX  JIM  H2GKV  ft  BILL  KA20EP 


•  @\E\P 
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HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


I  W  Plus  S2 


00 


shipping  &  handling 
VISA/MaslerCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 
radio.  Study  at  your  leisure.  No  technical 
background  required.  Entry  level  amateur 
radio  operators  can  now  talk  on  the  ten  meter 
band  and  FM  repeaters. .  .even  link  their  ham 
radio  stations  to  the  public  telephone  system 
and  personal  computers.  Privileges  never 
before  available  to  the  beginner!  Complete 
FCC  license  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  time.  Written  in  easytounderstand 
language.  Contains  fully  illustrated  text  book, 
two  long-play  code  learning  cassettes,  all  302 
word-for-word  FCC  license  test  questions, 
answers.  .  .and  much  more!  You  can't  miss! 
Sold  with  a  10  day  money  back  guarantee, 
Phone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available, 

W5YI  VEC        P.O.  BOX  #101  Oi 
Dallas.  Texas  75207  -  Tel:  817^161-6443 


'There's  No  Better  10 
Meter  or  CB  Antenna  Made" 

Jo  Gunn  Enterprises 

Route  1 ,  Box  383 

Ethelsville,  AL  35461 

(205)  658-2229 

Hours:  Man  -  Fri,  1 0  am  -  6  pm  (CST) 


DIRECTIONAL  MODELS 
ALSO  AVAILABLE 


JGAH  -  PISTOL 


JQAH-  HILLBILLY 


Specification* 
Gun;   4.75  DB 

Mull iplicra tip n  Factor 

1 2  Times 
Power  Rsrtng: 

2000  CW.  4000  PEP 
Haiflht    TO  Feel 
Weigbc    g.O  Lbs. 

6063 T-fi  Aircraft 
■Aluminum  Tubing 
Requires  I  Coaxial  C*6I* 
for  Hook-up 


10  GUNN  ^ 

Antenna* 


SpBGrftcationi 

Gain    HoniontaJ-5,25  DB. 

VunrE^r  -  4.75  DB 
Multiplication  Factors: 
Horizontal  -  17  Times 
Vertical  -  9  5  Times 
Hon  10  Vart  S ftp  a  ration. 

20-25  DB 
Powar  Haling:  £000  CW 

4000  PEP 
Height    II  Feat 
Wfrryht    10  Lbi 
M.ttarial«    A  nodded 

$063  T.  6  Aiirrafi 

Aluminum  Tubing 
R*Ouhb*  2  Separate  Coajuji 

Cabin  for  hoolcup 


NEW  JO  GUNN  AUDIO-FLEX 

COAX  NOW  AVAILABLE  FOR 
ANTENNAS 


Call  or  Send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas, 
($2.00  Refundable  on  1  st  Order.) 

DEALER  INQUIRES.  PLEASE  CALL 


J 
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signal 

remover 

5046  NOTCH  FILTER 

Any*  si|iil  coming  in  on  your  ciili  en  bt  completely 
removed'  with  thU  povirful  filter.  Particularly  useful 
li  "ply'  chiiicJi.  Alto  cm  be  used  to  eliminate  any" 
mr-lbe-iir  signal  whica  prevents  flernul  rectititi.  Tie 
filter  5  eitermi  adjustments  allow  precise  tuning  to  ny 
frequency  required 

•AVAILABLE  FOR  THE  FOLLOWING  CHANNELS: 
MODEL  26  ■    For  anv  channel  between  2  and  6 

{Tuning  range  54  -  108  Mbz) 
MODEL  7t3  -  For  any  channel  between  7  and  13 

[Tuning  range  174-216  Mhzj 
MODEL  1422  -For  any  channel  between  14(A)  and  22{IJ 

(Tuning  range  120  - 174  Mnz) 

**  ONLY  $30  EACH  ••  30  DAY  FREE  TRIAL** 

To  order,  send  $30  check  or  money  order.  Specify 
Model.  Jf  not  compFetelyaatiSfied.aimply  return  within 
30  days  for  a  full  and  speedy  refund, 

it  Alf  models  in  stock  *  One  year  warranty 

*  Fast,  free  delivery        *  Quantity  discounts  to  50% 

STAR  CmCUITS/DEPT,  A 
P.O. BOX 8332,  PEMBROKE  PI NES.FL 33084 


Above  and  Beyond 

AR2002 

PROFESSIONAL  MONITOR  RECEIVER 

25-  550  MHz 
800  -1300  MHz 


A 


/ 


Specifications: 

fteeerwng  mode  -  Marrow  band  FM.  Wide  band  FM  &  AM 

Receiver  circuit  -  Microprocessor  contrDHed  PU_ 

Frequency  synmestzed  superheterodyne  type 

with  mglHeuei  doubled  balanced  muter 

flecaver  IF  -750MHz  45.03MHz.  5  5  MHz  (WFM) 

and  455kHz  {NFM&  AM} 

SmsJJtvjty  -  NFM  -  0.35  tiV  (1£dB  SI  NAD) 
WFM-T  D0iiV<12t!BSIN/ 

AM  -1  GOuV       (lOdBSN) 

Selectivity -NFM-- 7. 5kHzc<j    6dB 

MHz         '4B 

WFM  -  ±  50kHz  &    6dB 

±  250kHz  (a  COdB 

AM   -£  5.0kH2  (q    6dB 

±  10kHz  ut  70rJB 

Number  of  memory  channel  -  20  jls 

Scan  rate  -  5  channels  par  sec< 
Search  rate  -  6  seconds  per  MHz 
Antenna  connector  -  Steward  B N  '  oh  m 

Aiidiuciutfi:  .vatlaOess  D 

Power  requirement-  12  to  HVi 
:ri{J  we  i 

Optii 


Please:  No  Dealer  inquiries 


ilJWiIiH 


Professional  Monitor  R&: 

S455.00 

(California  res  ario         0  lam 

Visaed  Masi&Cartf  accepted 
Prices  includes  shipping  &  handling 

C0Dt  slightly  hk},m 

■  > 

22511  Aspan  Street,  Lake  Forest,  CA  92630-6321 

Caiit/Aiaska  (714)  581-4900 

Facsimile     (714)  768-44l0(not  a  phone) 

TOLL  FREE  1-800-523-6366 


communications,  intx 
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Number  26  on  your  Feedback  card 


Mike  Stone  WB0QCD 
PO  Box  H 
Lowden  IA  52255 

GREETINGS  AND 
HAPPY  NEW  YEAR 

Hopefully  1988  will  be  as  good  a 
year  for  the  ATV  modes  as  last 
year  was.  '87  was  highlighted  by 
some  good  DX  openings;  the 
flight  of  a  helium-filled  balloon 
carrying  ATV  (WB8ELK);  pro- 
gress on  building  ATV  repeaters 
and  remote  transmitters;  the 
release  of  the  new  North  Ameri- 
can Repeater  Directory;  new  in- 
ternational SSTV  nets;  develop- 
ments in  FAX;  a  new  awareness  of 
picking  up  video  TV  signals  from 
foreign  satellites;  a  lot  of  public 
service  projects  using  FSTV;  and 
better  organization  and  recogni- 
tion by  ATVers  through  the 
USATVS  organization.  New  gear 
is  also  on  the  marketplace  and  the 
popularity  of  FM-TV  mode  interest 
grew  steadily. 

What  do  we  have  to  look  for- 
ward to  with  Ham-TV  in  1988? 
More  discussions  about  a  Fast 
Scan  Television  "Space  Shuttle" 
or  "Space  Station"  project  will 
be  held  between  ARRL,  AMSAT, 
NASA  (JSC  ARC)  and  the 
USATVS,  The  Spec-Com  Journal 
covered  in  detail  a  proposal  by 
N9AB  of  Ivanhoe  IL  in  the  Sept/ 
Oct  and  November  issues  (Vol- 
ume M,  Nos.  8  and  9).  The  study 
proposal  was  incomplete  with 
questionable  calculations  and  as- 
sumptions. We  need  to  hear  from 
the  ATV  community  with  ideas 
and  proposals  on  an  "ATV  in 
Space5  project.  Please  direct 
your  thoughts  to:  USATVS  organi- 
zation, through  my  address  or  via 
Bruce  Brown  WA9GVK/4  at  5597 
Seminary  Road,  2214-S,  Falls 
Church  VA  22041.  As  NASA's 
Space/SSTVer  Astronaut  Dr. 
Tony  England  W0ORE  said  at  the 
September  Fail  Peoria  Superfest 
and  ATV  Conference:  "It  needs  a 
champion"!  ATVers  need  to  sub- 
mit ideas  and  proposals  through 
the  League  andfor  the  USATVS. 

Back  issues  of  the  two  Spec- 
Com  issues  and  complete  copy 
of  the  un copyrighted  N9AB  pro- 
posal are  available  from  the  Mem- 
bership Services  Dept.  at  the 
USATVS  (PO  Box  H,  Lowden  I A 
52255).  Send  $5  to  cover  cost  of 
the  issues,  copying  charges  and 
mailing.  A  special  videotape  ad- 


Ham  Television 

dendum  is  available  from  Henry 
B.  Ruth  KB9FO  in  Des  Piaines  IL 

Videotape  Exchange 

Speaking  of  videotapes,  we 
started  an  exciting  new  Ham-TV 
videocassette  Fen-Pat  project 
back  in  December  called  "Hello 
From  America!",  The  December 
issue  of  Spec-Com  gives  details  of 
a  contest-type  home  videotape 
submission  entry  of  no  longer 
than  5  minutes  per  person  to  say 
"hello"  and  JLshow  the  shackM  to 
foreign  ATVers  in  the  European 
ATV  Working  Group!  Send  a 
SASE  for  more  details.  I  have 
worked  with  several  foreign  ATV 
groups  in  England,  Scotland,  Ger- 
many, New  Zealand,  Japan,  and 
Australia  on  swapping  VHS  VCR 
tapes.  Dr.  John  Fox  WB2LLB/4 
has  been  reconverting  these  in- 
valuable productions  from  French 
SECAM  or  English  PAL  to  good 
ol'  American  NTSC,  We  have  es- 
tablished quite  a  library  of  ex- 
changes. It  is  ready  lots  of  fun  to 
"Pen-RaJ"  (CAM-Pai?)  informa- 
tion about  one  another  via  a  VCR. 
You  don't  even  have  to  be  on  ATV 
to  enjoy  such  exchanges!  The  re- 
ceived tapes  are  then  duped  and 
forwarded  and  played  by  many 
ATV  groups  either  via  simplex  or 
on  repeater  systems  for  all  to 
watch! 

Remote-Controlled 

Air-Mobile  ATV! 

The  AAAS  ATV  Club  in  Arizona 
sent  us  some  nifty  pictures  of  their 
large  remote-controlled  model  air- 
plane that  carried  a  Sony  B/W 
camera  under  the  belly  of  the 


aircraft  and  a  horizontally-polar- 
ized, omm-directiona!  "egg-beat- 
er"-type  antenna  that  was  mount- 
ed on  top  of  the  cabin  of  the 
vehicle-  It  transmitted  live  TV  pic- 
tures from  the  airplane  while  in 
flight  and  the  results  were 
videotaped  on  the  ground.  This  all 
took  pface  and  was  shown  at  the 
fait  S.W.  ARRL  Convention  in 
Scottsdale.  A  complete  write-up 
with  several  photos  is  in  the  De- 
cember '87  issue  of  Spec-Com. 
Way  to  go  AAAS  I 

We  aiso  welcome  the  new  ap- 
pointment of  Dwight  Johnson 
WA7TSD  as  the  new  Arizona 
USATVS  State  Section  Manager. 
He  replaces  the  faithful  reporting 
service  of  Bill  Munsil  N7AOU. 

PATC  Chicago 

ATV  Repeater  Project 

Good  news  from  Chicago!  The 
ATV  Repeater  project ,  sponsored 
by  Henry  Run  KB9FO  and  the 
Peacock  ATV  Club,  is  back  on 
again  after  an  NBC  network  strike 
halted  access  to  further  construc- 
tion and  testing  of  key  transmitter 
and  receiver  sites  within  the 
Windy  City,  The  strike  broke  down 
toward  the  end  of  October.  Unfor- 
tunately, NBC  will  possibly  lay  off 
some  500  network  positions  in 
1988,  and  it  appears  that  GE  is 
cutting  things  bare  to  the  bone. 
Work  continues  both  at  the  Mer- 
chandise Mart  (Henry  has  been 
granted  access  privileges)  and  at 
the  Hancock  building  as  a  possi- 
ble transmitter  site.  New  10-GHz 
link  equipment  has  been  donated, 
and  the  PATC  now  has  1 4  paid-up 
members.  All  14  have  been  given 
access  rights  to  the  already  on- 
line ATV  Weather  Radar  Remote 
Transmitter.  The  USATVS  recent- 
ly sent  Henry  a  frequency  coordi- 
nation approval  from  a  very-slow- 
to-act  Illinois  UHF  frequency 


Photo  A.  Hon  Cohen  K3ZKO  and  his  superb  ATV  shack. 


coordinator,  The  USATVS  is  a 
recognized  frequency  coordinator 
for  ATVers  and  has  been  petition- 
ing the  ARRL  and  the  FCC  to  take 
action  against  frequency  coordi- 
nators who  have  conflict  of  inter- 
ests or  who  refuse  to  honor  the 
League's  band  plans*  which  they 
are  supposed  to  be  protecting,  So 
far  there  has  been  little  response 
from  the  League. 

Keep  up  the  good  work  Henry 
and  crew! 

Uncoordinated  Coordinators? 

A  strange  new  radar-type  pulse 
is  invading  the  Washington,  DC, 
area  Fast-Scan  band  around 
439.25  MHz,  Interference  prob- 
lems such  as  this  must  be  report- 
ed to  the  FCC  and  in  the  Washing- 
ton, DC,  case,  investigators  are 
now  on  the  scene.  Poor  frequency 
coordination,  resulting  in  even 
more  QRM  to  ATVers  is  also  a 
growing  threat  to  ATVers  and  oth- 
er mode  users  on  UHFt  especially 
on  the  70-cm  band.  One  such  ex- 
ample is  Chicago,  where  the  fre- 
quency coordinator  for  UHF  in  Illi- 
nois is  said  to  have  admitted  to 
over  60  repeater  links  or  hidden 
(unpublished)  operator  usages 
ptaced  on  the  lower  421 -MHz  part 
of  the  band  where  an  ATV  re- 
peater output  is  supposed  to 
operate.  These  placements  vio- 
late even  the  ARRL  band  plan. 
When  I  wrote  to  David  Sumner  of 
the  League  about  the  problem, 
the  only  reply  that  came  back  was 
that  the  League  can  not  do  any- 
thing on  this  matter  since  they  do 
not  control  or  sponsor  it.  My  ques- 
tion then  is:  "Who  coordinates  the 
coordinators?" 

Some  states  are  joining  a  larger 
council,  which  will  hopefully  re- 
solve some  of  these  issues.  Other 
states  have  no  such  oversight  au- 
thority. If  a  frequency  coordinator 
goes  astray,  who  removes  or  cor- 
rects them?  No  one,  not  even  the 
FCC,  seems  to  want  to  act  on 
this  question.  Pressure  must  be 
brought  to  the  League  on  this  mat- 
ter  so  that,  in  time,  and  with 
enough  complaints,  someone  is 
bound  to  have  to  answer  to  some- 
one else.  There  must  be  a  system 
of  checks  and  balances  to  func- 
tion properly.  If s  basic  govern- 
ment and  very  good  business 
sense. 

It  is  vitally  important  for  all 
ATVers  to  log  and  report  known 
interference  problems.  Report  it 
to  the  League  and  the  USATVS. 
The  USATVS  continues  to  work 
with  these  coordinators  in  getting 
the  message  across  that  ATVers 
have  rights,  too,  and  will  speak  up 
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when  they  are  violated!  ATVers 
must  be  represented  at  all  VUAC 
and  other  committee  meetings 
when  discussing  or  deciding  any 
frequency  matter  that  may  affect 
FSTV  operations.  To  date,  this 
just  hasn't  happened  very  much 
except  for  a  few  SS8<  AMS AT  and 
packet  operators  who  claim  to  be 
ATVers  as  well  Things  are  chang- 
ing and  ATVers  are  finally  getting 
better  organized' 

WB8ELK  Balloon  Recovered 

Bill  Brown  WB8EIK  reports  that 
the  helium-filled  balloon,  carrying 
ATV  and  2-meter  gear,  that  was 
launched  and  flew  10  100,000  feet 
last  August,  has  been  recovered! 
An  area  farmer  about  30  miles 
from  the  Flndlay  OH  launch  site, 
was  harvesting  his  cornfield  when 
he  noticed  a  white  styrofoam 
package  and  buried  balloon  near 
his  harvester.  The  return  address 
allowed  the  farmer  to  contaci  Bill 
and  crew  and.  at  last,  "all  was 
saved!"  Ail  gear  checked  oul  in 
operating  condition. 

What  is  next  on  the  agenda  for 
Crazy  BiH  and  gang?  An  "across- 
the-country  flight"  leading  to  an 
eventual  "around-the-world"  bal- 
loon flight  to  carry  ATV  and  radio 
communications,  says  Bill!  Plan- 


ning is  already  underway  for  a 
California-lo-Eastern  Midwest  ex- 
cursion sometime  in  1988, 

75-Meter  ATV  Net 

Check  out  WBSELK's  plans 
and  details  of  next  upcoming  flight 
or  get  in  on  any  of  the  regular 
FSTV  discussions  on  the  weekly 
Tuesday  night  10  PM  (EST)  ATV 
Talk  and  DX  Coordination'1  net 
held  near  3.865  MHz.  More  and 
more  ATVers  are  joining  and 
using  the  3.865  MH2  frequency 
in  the  late  evenings  and  early 
mornings  to  take  advantage  of 
OX  openings  and  just  to  keep  in 
touch  with  one  another  on  what's 
happening  in  the  world  of  Ham- 
TV!  Drop  by  some  Tuesday  and 
join  us! 

Photo  of  the  Month 

This  month's  best  ATV  Shack 
Photo  goes  to  Ron  Cohen  K3ZKO 
of  the  Philadelphia  ATV  Group. 
The  photo  shows  a  mixture  of  old 
and  new  equipment,  most  of 
which  Ron  built  up  himself-  Ron 
has  been  a  pioneer  on  ATV  for 
over  20  years  and  is  a  former  edi- 
tor of  A5-ATV  Magazine, 

See  ya'  next  month,  HarrhTV 
fans!  Keep  those  cards  and  letters 
coming,  de  WB0QCD| 


AMATEUR  TELEVISION 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

TVC-4G  70cm  ATV 
Dow  neon  verter 

Now  only  $99 

DeliverBd  UPS  surface 
In  conl  USA 

•  See  live  action  color  &  sound  like  broadcast  TV 

•  Many  areas  have  ATV  Repeaters  trail  us  or  see  the 

87/8S  ARRL  Repeater  Directory  pg.  328  for  your  area) 

•  Most  ATVers  use  home  cameras  and  VCRs  to 
show  the  shack,  projects,  home  video  tapes, 
public  service  events  like  parades,  races,  etc. 

■  Some  repeaters  also  have  weather  radar,  Space 
Shuttle  video,  BBS,  &  computer  video 

It's  easy  to  Start  watching:  70cm  antenna,  a  TVC-4G 
and  any  TV  set  tuned  to  ch2,  3  or  4.  Our  TVC-4G  tunes 
the  whole  420-450  mHz  band  &  includes  GaAsfet 
preamp  &  mixer,  AC/12vdc  wall  plug,  attractive  shielded 
4x2,5x7  cabinet.  We  also  have  wired  &  tested  boards  for 
the  builder  starting  at  $39.  See  ARRL  Hbk  chapter  20. 
When  you  are  ready  to  try  transmitting,  we  have 
transmitters,  transceivers,  antennas,  and  all  your  ATV 
needs  for  the  70,  33  &  23cm  bands, 
Hams,  Call  or  Write  for  our  full  catalog  of  ATV  gear! 

(818)  447-4565  nvf  Bam-5:3Gpm  pst 

P.C. 
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Tom  (W60RG) 
2522  Paxson  Ln  Arcadia  CA  91 000  Maryann  (WBGYSS) 


MAGGiORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 
•Remote  Base 

•VHF,UHF 
•Receivers 
•Transmitters 
•Antennas 


•Standard  and 
Computerized 
Controllers 

•Standard  and 
Computerized 
Auto  Patches 

•Duplexers 


Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pip  "E"  IS  AN  EXPANDABLE  REPEATED  WITH  THE  FOLUDW1NG  FEATURES"  A  BASIC  REPEATO*  WHICH  WOULD  W- 

CLUDE  A  COMPLETE  RECEFVER  TRANSMITTER.  COR  FRONT  fiANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JfiCK  AND  CAPABLE  OF  FUTURE 

EXPANSION  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  194NCH  RACK  MOUNTASLE  CABINET. 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADO  ON  THE  ADD  ONS  ARE— HIGHER  POWER.  110220  W*C  POWER 

SUWY.  ID6NTW6R,  AUTO  PATCH,  OR  OOMPUTER  CONTROLLERS.  IN  ADOTTION  TO  THESE  ADD  ONS  AN  ADOOTONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTEHNALLY  FOR  USE  AS  CONTROL  UNKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC 
AN  EXTENSION  PfiNZL  tS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  UGHTS  AND  INDICATORS  ALL 
ADO  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


600  Westtown  R<L 


MAGGIORE  ELECTRONIC  LAB, 
West  Chester,  PA  19382  Phone  (215)  436*6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  47  ON  READER  SERVICE  CARD 
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Canadian  and  Soviet  Hams  Trekking 
Across  the  Arctic 
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by  Larry  Ledlow,  Jr.  NA5E 
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The  low  HF  bands  should  liven  up 
with  arctic  DX  beginning  in  February, 
Canadian  and  Soviet  scientists  will  partici- 
pate in  an  historic,  transpolar  ski  trek  be- 
tween Severnaya  Zemlya  archipelago  and 
Cape  Columbia  on  Ellesmere  Island,  Ama- 
teur radio  will  support  ihe  expedition,  which 
will  take  more  than  three  months  and  cover 
more  than  2000  kilometers  across  the  polar 
ice  cap.  Further,  the  Department  of  Commu- 
nications has  announced  third  party  traffic 
and  reciprocal  operating  agreements  between 
Canada  and  the  USSR  between  I  November 
1987  and  the  conclusion  of  the  expedition 
(seeQRX)! 

Although  the  eight  trekkers  will  carry 
out  a  number  of  scientific  experiments,  this 
is  an  excellent  opportunity  to  demonstrate 
she  reliability  and  utility  of  amateur  radio 
communications.  Dr.  Dmitry  Shparo 
UA3AJHf  chief  of  the  expedition,  and 
Leonid  Labutin  UA3CR  are  two  Soviet  hams 
taking  pan  in  the  journey.  Both  are  well 
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known  and  highly  respected  operators  in  the 
Soviet  Union.  The  Canadian  trekking  hams 
had  not  been  named  at  press  time.  Four  team 
members  from  each  country  were  to  be  cho- 
sen after  exhaustive  training  exercises  in  the 
Tien  Shan  mountains  of  she  USSR  and  near 
Frobisher  Bay,  Northwest  Territories,  dur- 
ing last  falL 

CRRL  president  Tom  Atkins  VE3CDM  is 
coordinating  Canadian  participation  in  the 
event,  Canadian  hams  across  the  country  will 
support  the  expedition  by  relaying  traffic  and 
scientific  data  from  the  ski  team.  Two  com- 
munications bases  will  be  established  at  Res- 
olute  and  Frobisher  Bay,  NWT.  Al  d'Eon 
VE3AND,  Tony  Fegan  VE3QF,  Barry  Gar- 
rett VE3CDX/CE8CDX,  Gary  Hammond 
VE3XN,  Ron  Belleville  VE3AUM,  Terry 
Keim  VE8TF,  Ron  Lupack  VE8AZ,  and 
Larry  Horliek  VE8HL  will  man  the  bases 
on  a  rotating  schedule  for  the  duration  of 
the  trek. 

Each  day  the  team  will  communicate  for 


approximately  one  hour  with  the  communica- 
tions bases,  probably  on  40  or  80  meters.  The 
low  bands  tend  to  be  more  reliable  for  arctic 
communications.  The  skiers  will  carry  equip- 
ment for  MFt  HF,  and  VHF  communica- 
tions. In  addition^  two  search  and  rescue 
satellite  (SARSAT)  transmitters  will  be  used. 
One  SARSAT  transmitter  will  allow  the  team 
to  take  daily  position  fixes,  and  the  other  will 
remain  in  reserve  for  emergencies. 

Six  air  drops  will  provide  fuel,  equipment 
and  other  supplies  to  the  team.  The  team  will 
rest  for  several  days  at  the  air  drop  points 
and  also  carry  out  the  main  scientific  experi- 
ments. 

The  expedition  organizers  wish  to  avoid 
any  political  association,  in  the  interest  of 
true  international  cooperation.  As  a  result, 
the  ski  trek  requires  a  great  deal  of  private 
funding.  Those  interested  in  financially  as- 
sisting this  historic  endeavor  should  contact 
the  Polar  Bridge  Fund  at  Box 3 13,  Don  Mills, 
Ontario  M3C  2S7J" 
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New  Technology  {patent  pending)  converts  any  VHF  or  UHF  FM  receiver  into  an 
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Hams  Around  the  World 


Chod  Harris  VP2ML 

P08ox488t 

Santa  Rosa  CA  95402 

ON  THE  AIR  FROM  LIBYA 

Amaleur  activity  (rom  Libya 
has  been  very  scarce  over  the 
past  dozen  years,  with  one  ex- 
ception. In  late  1986  and  early 
1987,  Hebert  Trzaska  SP6RT 
made  more  than  35,000  contacts 
from  this  North  African  spoL 
His  story  is  an  inspiring  example 
of  the  resourcefulness  and 
dedication  of  an  active  DXer. 
and  weH  reflects  the  true  Spirit  of 
furthering  international  goodwill 
through  DX. 

Ftrst  Steps 

Bert  arrived  in  Libya  in  the  fall  of 
19S5t  as  guest  of  the  Socialist 
People's  Libyan  Arab  Jamahirija 
(SPLAJ).  to  teach  in  the  electrical 
engineering  department  of  re- 
cently erected  Garyounis  Univer- 
sity, in  Benghazi  Bert's  first  act 
there  was  to  apply  for  permission 
to  operate  amateur  radio  equip- 
ment. He  reasoned  that  this  was  a 
necessary  part  of  his  research  in- 
to electromagnetic  susceptibility 
(TV1  and  RFI)  and  propagation  re- 
search. 

Fully  nine  months  and  many 
inquiries  later,  Bert's  amateur 
permission  came  through.  Un- 
fortunately, he  couldn't  bring  in 
any  radio  gear  at  that  time,  nor  get 
his  own  gear  shipped  from 
Poland.  Imagine  the  frustration  of 
a  DXer  in  Libya  with  a  license  but 
no  gear? 

Typical  ham  resourcefulness 


came  into  action.  Bert  searched 
through  the  lab  equipment  at  the 
university  and  found  an  excellent 
Rohde-Schwartz  EK-070  receiver 
that  would  cover  the  amateur 
bands.  The  search  for  the  trans- 
milter  was  more  difficult-  He 
turned  to  various  amateur  radio 
and  DX  foundations  for  assis- 
tance, but  most  wanted  assur- 
ance that  the  operation  would 
count  for  DXCC  before  providing 
gear.  Bert  finally  located  a  trans- 
mitter of  sorts. 

Getting  on  the  Air 

The  university fs  lab  included 
a  Wavelek  178  signal  generator 
that  coufd  pump  out  as  much 
as  1  Watt,  under  ideal  conditions, 
Bert  was  able  to  squeeze  only  a 
third  of  a  Watt  out  of  the  gen- 
erator, however,  with  his  jury- 
rigged  antenna.  He  increased  this 
slightly  by  feeding  the  antenna 
through  an  attenuator.  The  better 
impedance  match  of  the  atten- 
uator more  than  compensated 
for  the  3-dB  attenuation,  and  he 
was  on  the  air  with  a  half-watt  into 
the  antenna! 

The  arrangement  was  far  from 
perfect.  The  antenna  was  hard  to 
tune  and  his  operation  position 
was  surrounded  by  high-power 
broadcast  transmitters,  which 
swamped  available  impedance- 
measuring  devices.  Keying  the  rig 
was  yet  another  problem,  Since  it 
took  too  long  to  reach  a  stable  fre- 
quency. Bert  decided  to  key  the 
antenna  circuit  instead  of  keying 
the  frequency  generator  directly. 
Bert  resorted  to  tapping  a  banana 
plug  into  a  socket  to  key  his  sig- 


nal, While  continuing  to  scrounge 
for  parts  to  build  a  simple  amplifier 
or  even  a  matching  network,  Bert 
fired  up  this  improvised  station  as 
5A0A  on  14005  kHz  on  November 
22+ 1 986,  and  logged  G6ZO  for  his 
first  QSO. 

QRP  Operation 

Over  the  next  three  months, 
Bert  logged  nearly  6.000  contacts 
on  every  continent  in  more 
than  60  different  countries.  The 
first  2,000  QSOs  were  made 
with  his  makeshift  "keyer" 
Small  wonder  The  DX  Bulletin 
reported  at  the  time  that  Berts 
CW  was  "very  slow,  and  often 
strange!** 

Gradually  the  amateur  com- 
munity began  to  help  out.  DJ2BW 
and  DK1RV  sent  an  electronic 
keyer  to  Bert  at  the  end  of 
January,  and  Bert's  QSO  rate 
doubled.  Then,  following  the 
ARRL's  acceptance  of  Bert's 
5A0A  operation  for  DXCC  credit, 
the  fledgling  European  DX 
Foundation  chipped  in  a  Yaesu 
FT -901 D  transceiver.  Lack  of 
rotor  and  cables,  and  difficulties 
with  customs,  however,  foiled 
an  attempt  to  erect  a  tribander 
donated  by  the  INDEXA.  Bert 
continued  to  use  dipoles  about 
20  feet  high  for  the  rest  of  his 
operation. 

Observations  on  the  Bands 

Bert  had  little  trouble  working 
Europe  with  his  modest  station. 
Almost  29r000  of  his  35,000  QSOs 
were  with  European  DXers.  He 
worked  3t700  North  American 
hams,  and  2,300  Asians,  but  only 
a  handful  of  Oceania,  South 
American,  and  feUow  African 
amateurs. 

Bert  made  a  particular  effort 
to  work  as  many  stations  as 
possible,  but  had  to  struggle 
through  much  GRM,  He  com- 


pares the  pileups  with  the  queues 
in  meat  shops  in  his  native 
Poland.  But  he  hung  in  there, 
and  maintained  an  iron  fist  on  the 
pifeups.  Bert  kept  control  of 
the  frequency  by  answering 
questions  only  when  asked  during 
a  QSO,  not  answering  obvious 
questions  (What  country  is  5A?)> 
and  not  accepting  many  skeds 
from  other  bands. 

The  usual  DX  "policemen' 
harassed  his  operation,  particu- 
larly because  his  GSL  manager. 
SP6BZ,  was  not  listed  in  the  latest 
Callback.  He  avoided  list  opera- 
lions  with  the  single  exception 
of  Jim  Smith  VK9NS's  netr  which 
he  used  to  work  South  Pacific 
stations. 

Nearly  Problem  Free 

His  only  real  operating  problem 
came  from  DXers  seeking  in- 
surance contacts  through  dupli- 
cated QSOs  on  the  same  band 
and  mode.  Each  such  insurance 
contact  reduced  his  chances  of 
giving  out  Libya  as  a  New  One. 
Some  DXers  called  more  than 
10  times,  and  soon  found  them- 
selves on  Bert's  black  list. 
They'll  find  their  wait  for  a  SAOA 
QSL  to  be  a  long  one!"  8ert  says, 
"Fortunately  the  list  contains  very 
few  call  signs.  Unfortunately,  the 
majority  of  them  are  well-known 
DX-men." 

Bert's  operating  schedule 
varied  from  day  to  day,  but  he 
spent  much  of  his  free  time  on  the 
air,  perched  on  his  hard  lab  stool 
in  front  of  the  rig.  Sometimes 
teaching  pulled  him  away  during 
prime  propagation,  but  his  job 
took  precedence  over  the  radio 
activities.  Still,  he  was  successful 
at  working  enough  stations  that  he 
could  occasionally  call  CO  and 
get  no  response.  He  took  these 
opportunities  to  try  some  Other 
bands,  and  work  some  SSB  as 


Photo  A.  Garyounis  University  in  Benghazi,  Libya,  site  of5A0A. 


Photo  B.  Bert  Trzaska  SP6RT operating  5A0A, 
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We  even  managed  a  few 

dozen  QSOs  on  60  meters  before 

a  rig  problem  forced  him  off 

his  band. 


well  as  CW.  He  even  managed  a 
few  dozen  QSOs  on  160  meters, 
before  a  rig  problem  forced  him  off 
(he  band. 

Bert  wrapped  up  his  5A0A  oper- 
ation on  July  1 1 1987.  after  logging 
35.569  OSOs  in  167  countries.  He 
expresses  his  thanks  to  those  who 


provided  invaluable  assistance, 
including  0J2BW  and  DK1RV  for 
the  keyei\  DK9KD  and  the  Eu- 
ropean  DX  Foundation  for  the  rig, 
the  SPLAJ  authorities  for  operat- 
ing permission,  and  his  co-  work- 
ers and  friends  at  Garyounis  Uni* 
versify  for  their  support. 
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"ON  WINDOW"   Line 


VHF 
(140-175) 

•  No  Hole 

•  Easy  to  Mount 
■  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


UHF 
(420-520) 

•  3dbgam 
»  No  Hole 

•  Easy  to  Mount 
■  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitivelv  Priced 


CellularTrunking 
(800-895   MHz) 

3dJ>  Gatn 

No  Hoie 

Easy  to  Mount 

Rugged  -  Goes  through  Car 

Wash  Without  Removal 

Superior  Performance 
Broad  Bandwidth 
Small  Sue 
Competitively  Priced 


COMMUNICATIONS  ANTENNAS 


3900- B  Rpver  Road 
Schiller  Park,  IL  60176 
312  871-8690 


brings  imagination  and  innovation  to 

antennas and  has  been 

since   1948  ff 


CHICLE  163  ON  HEADER  SERVICE  CARD 


Style  W 


W2NSD/1 


Style  X 


W2NSD/1 


i 


Style  Y 


QSLs 


Reverse 


Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
bet  ween  jobs;  it  gives  the  pressmen  something  to  do  and  lets 
us  print  QSLs  for  you  at  an  absurdly  low  price. 
Not  that  we  skimp:  All  three  styles  are  produced  in  two 
colors  (blue  globe  or  satellite  with  black  type).  At  these 
prices,  you  can  start  the  new  year  out  right  by  QSLing  all 
those  disappointed  hams  who've  been  waiting  for  your  card, 

Tell  'em  the  card  was  printed  by  Wayne! 


Order  Form 


r 


i 


Style: 


Quantity: 


QSL  Cards 

DW    DX  DY 

□  100    @  SS.97 

□  250     @  $19.97     . 

□  500    @  $39,97 

Postage  and?  I  unfiling     $  1.00 


~t 


Please  print! 


Name 


Call 


Address 


I 


I    City 


State 


Zip 


VI 


Card  ff 


O  MC 


VI s.  \ 


fZI  Chctk/MO 


Exp.  Date 


I 


Permission  gram  ml  loplh  ;iy 
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CALLBOOKS 


The  ^Flying  Horse* 
sets  the  standards 

Continuing  a  67  year  tradition,  we  bring 
you  three  new  Callbooks  for  1988. 

The  North  American  Callbook  lists  the  calls, 
names,  and  address  information  for  478,000 
licensed  radio  amateurs  irt  all  countries  of 
North  America*  from  Canada  to  Panama 
including  Greenland,  Bermuda,  and  the 
Caribbean  glands  plus  Hawaii  and  the 
U.S.  possessions. 

The  international  Callbook  lists  481,000 
licensed  radio  amateurs  in  countries  outside 
North  America.  Its  coverage  includes  Soutn 
America,  Europe,  Africa,  Asia,  and  the 
Pacific  area  (exclusive  of  Hawaii  and  the 
U.S.  p<  ^sessions). 

The  1988  CaMbook  Supplement  isa  new  idea 
In  Call  book  updates,  listing  the  activity  In 
both  the  North  American  and  International 
Callbooks.  Published  June  1T  1988,  this 
Supplement  will  include  thousands  of  new 
licenses,  address  changes,  and  call  sign 
changes  for  the  preceding  6  months. 

The  1988  CaUbooks  will  be  published 
December  1,  1987.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


ONorth  American  Callbook 

inci.  Shipping  within  USA  $28.00 

incL  shipping  to  foreign  countries  30*00 

a  International  Callbook 

inct.  shipping  within  USA  $30.00 

incl.  shipping  to  foreign  countries  32.00 

P  Callbook  Supplement*  published  June  1st 

incl.  shipping  within  USA  $13.00 

incl.  shipping  to  foreign  countries  14,00 

SPECIAL  OFFER 

□  Both  N.A.  &  international  Callbooks 

fncL  Shipping  within  USA  555.00 

inch  shipping  to  foreign  countries  60.00 


#  *  * 


*  «  * 


*  * 


Illinois  residents  please  add  &Vt%  tax 
All  payments  nust  be  In  U.S.  funds. 


Ilboolt 


INC. 


RADIO  AMATEUR 

ca 

Dept.      B 

925  Sherwood  Dr„  Box  24  7 

Lake  Bluff.  (L  60044,  USA 


Tel:  (312)  234-6600 
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Cleveland  Institute 
of  Electronii 


jrmi  Home  Saudy  Came* 


CIE  is  the  world's  largest  independent 
study  electronics  school,  We  offer  ten 

courses  covering  baMc  electronics  to 
advanced  digital  and  mi  crop  roeessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefit  v 


Cleveiamf  Institute  *4  Electronics 

1 776  East  1 1th  tfhnj.  Obio  441 1 4 

YES!  I  mm  n*  p*t  uaroii  N*nd  m*r  my  t.lE  <U*>I 
cjfaliiR  mchhitng  JetaiU  jKmr  the  Av-vuti:  fV^rcr 
program 

FVini  N  Jitic 

Address. 

City -. 


Apt-. 


Stare. 


Zip_ 


Uheirk  htx  lurti.l.  Bulletin  kin  Educational  fWiu-ln 
□  Vert i, in     □  Acnve  l^iry         MAIL  TODAY! 

AAK85 


CIRCLE  157  ON  READER  SERVICE  CAR© 


$1,000,000 
IN  EXTRA  SALES 


YOU  CAN'T  AFFORD  NOT 
TO  BUY  THIS  VIDEO! 

Wayne  Green  explains  how  your  business 
can  generate  an  extra  $1 .000.000  in  sales. 
You'll  get  step-by-step  instructions  on 
the  intelligent  use  of  public  relations  as 
well  as  many  tips  from  Green's  35  years  of 
expertise  ir\  the  publishing  world. 

To  order  send  $99  (check  or  MCA/ISA)  to; 

Wayne  Green  Enterprises,  Inc. 

WGE  Center 

Peterborough,  NH  03458 

or  call  1-603-525-4201  x522 


CIRCLE  231  Oft  READER  SERVICE  CARD 


~~TS-940S    OWNERS™* 


ONI  A'  USING  10  MEMORIES? 
HATK  TIIAT  HIDDEN  HANK  SWITCH? 

THE  BANKER  lets  yon  aee**a  all  40  memories  from 
the  front  pnnel! 

Must  pre**  i.h+'  VOICE"  button  to  step  through  nil 

banks 
*Board  jnsl  pluga  in-  no  mortifications  to  your  rip! 
*Infrtnlk  nnd  removes  in  miuulivM,  just  like  the 

nptinnnl  voice  synthesizer  board 

*  Takes  no  power  from  backup  butteries 

*  1-year  warranty 

Note:  Tf  IE  BANKER  cannot  be  used  if  you  have  the 
option nl  voice  synthesiser  board  installed. 

Send  check  or  money  order  for  $49.95  tot 

Invention  Lab* 

P.O.  Box  1882 

Brooklme,  MA  02146 
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AXM  Incorporated 

SUPPLIERS  OF  QUALITY  EQUIPMENT  SINCE  1976 
PRESENTS  WE  INC0MR4RABLE 
TAUJLM    O 

co*m  ffm  i  OHmwjLED  vrNTKMEni 


■  MylEt  Mud*  Scan 

*  Programmable  CTCSS,  T.O.T. 
-  Mdli  lunchon  LCD  Display 

*  Freq  RflJige  136-1  ?4  MHi  COfll. 

*  ClonMjste 


■  True  40  Will t  Paw- 

•  39  Cnnnnel* 

■  Wlde-&ftfid 
■Ideal  tor  MAHS.  CAP, 

VcriurrtBSf  Fifp.  Ambulanca,  Etc 

•  FCC  ft  DOC  type- accepted 

•  Shipped  comptgl*  w/m*e.  moteto 
MoOte  Antenna 

AXM  Inc.,  117*11  Laara 
Garden  Grove,  CA  92640-2321 


Mourn  cable  K  FH££ 


cmtottiMm 


MftQfti  Speed  toraUctory  Pr** 


CIRCLE  243  ON  READER  SERVICE  CARD 


NOTCH  FILTERS 

SEND  FOR  FURTHER  INFO  OR  $20  FOR 
SAMPLE  SPECIFY  OUTPUT  CHANNEL 
OF  CONVERTER. 

DB  ELECTRONICS 

PO  BOX  8644 

PEMBROKE  PINES,  FL  33084 


Multibaiid  QRV   160-10  Dipole/V/Stoper 


Reudy  to  l  sc 
I  asicsi  tnstjjil 
Coa\  I  bed 

i  lung 


Rex  i  hi  i 
Kink  Pnmi 
Uttl  V  Imgl 


lull  l.i:^.il  I'nvurr 
S<>  Lussv  Trans 
Lcm  Noise 
Never  Corrode* 


I        tafh-iu  1  $49.95   ppd. 

W)  S  chklra  ]*«£.   Y^AntennasWcM 
L    Provo  I  TK46*U-2r  T>  iKOI  >    JT4-IHK4 
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THIS  MONTH'S  GOODIE  FROM  THE  CANDT  STORE: 

KENWOOD  TS-680S 


IU  kl>  4304  WATT  METER 
$339.00  All  h.T.O. 

•  4li.t  nj  in 

riki  !  -  -*    — 

ROSS  DISTRIBUTING  COMPANY 

PC  Bo t 234  78  South  State  Scree:.  Preston  Idaho 8 3 26 3 
3honei20-  JOonlA0te&  SAT 
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CB-TO-TEN 

73  has  led  the  way  on  CB-to-10  meter  conversions.  Take 
advantage  of  our  of  fur  Lo  help  you  get  on  10  meters  before  the 
snnspo tspeak  again.  It's  easy  and  saves  you  money! 


tt    Title 


Issue 


1  Randplan  and  Crystal  Info  May  77 

2  Conversion  Data  May  77 

3  Radio  Shack  TRC-47  JuJ  77 

4  E.F.  Johnson  Messenger  123 A  Jul  77 

5  Hy-Gain670B  Jul  77 

6  Antenna  Suggestions  Dec  77 

7  Radio  Shack  Realistic  Mini  23  Dec  77 

8  The  Publicom  1  Feb  78 

9  How  about  SSB  Con  versions?  Jul  78 

10  Radio  Shack  TRC- 11  and  TRC-74  Aug  78 

1 1  Radio  Shack  Realistic  Mini  23  Sep  7& 

12  I  ly  Range  681 A  {Hy-Gdin)  Sep  78 

13  KracoKCB-rnOB  Oct  7H 

1 4  Ufa  ye  tte  Telsat  SSB  -  75  Nov  78 

15  Radio  Shack  Realistic  TRC  452  Nov  78 

16  C  B  Wa  L  kie-Ta  I  k  ie  Con veraio  n  Nov  78 

17  Sharp  Model  CB-80QA  Jan  79 

18  SBESidebanderllUind  Pace  I23A  jan  79 

19  Midland  13-882C  and  Otheif  PLL  Riga  May  79 

20  Laf  ay et  te  SSB-7  5  and  SSB- 100  J  u  n  79 

21  Roy ce  1-655  Nov  79 

22  Johnson  Vtki  tig  352  Nov  79 

23  LB  to  10  FM- Part  I  Jan  80 

24  CB  to  10  FM  -  Part  I)  Feb  80 

25  More  Talk  Power  for  the  TRC- 1 1  Mar  &0 

26  Sea  rs  Road  Ta  I  ke  r  40  M  ar  SO 

27  Penney'  5  SSB  Rig  Apr  80 
2-8  The  Poty-Paks40-Chai)nelCB  Board  Jun  80 
2y  The  Cobra  132  Jut  SO 

30  New  Ufe  for  SSB  CB  Rigs  Jul  80 

3 1  Don  bl  e  Yo  u  r  C  hannels  i  n  SSB  Con v  t:  r si  o  ns  J  u  J  80 

32  On  Ten  FM  Aug  SO 

33  Fu  t  That  Hy  -Gat  n  CB  Board  to  Use  Sep  SO 

34  Peaking  and  Tweaking  Hy-Gain  Boards  Mar  82 

35  CBtoCW?[Hy  Gain)  Jul  82 

36  Maximum  Modulation  for  CB  Conversions  Dec  82 

37  BeefUpYourCR  to  CW  Conversion  Feb  83 

38  Add  a  Digital  Readout  to  Your  CB  Conversion       Feb  83 

Send  $3,00  for  the  first  article  and  J  1,50  each  thereafter,  Just 
choose  the  article  numbers  and  ca.lt  with  a  credit  card  number 
or  send  a  check  or  money  order  to:  CE  So  Ten,  73  Amateur 
Radio  Magazine,  WGE  Center.  Peterborough  NH  03458  1&V3- 
525*4201}. 
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Measure  Up  With  Coaxial  Dynamics 
Model  83500  Digital  Wattmeter 

The  "Generation  Gap"  is  filled  with  the  "new"  EXPEDITOR,  the 
microprocessor  based  R.F+  AnaDigit  System. 

The  EXPEDITOR  power  computer. .  .you  make  the  demands,  it  fills 
the  requirements. 

•  Programmable  forward  AND  reflected 
power  ranges. 

•  Can  be  used  with  the  elements  you 
now  have. 

•  Compatible  with  all  Coaxial  Dynamics 
line  sizes  and  power  ranges, 

•  18  scales  from  100  mW  to  50  kW. 

Contact  us  for  your  nearest  authorized 
Coaxial  Dynamics  representative  or 
distributor  in  ourworld*wide 
network. 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233     1-800- COAXIAL 
Telex:  98-0630 

Service  and  Dependability.  ,  A  Part  of  Every  Product 
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Feed b a  ck 


Feedback  rff    Title 

Feedback  £    Title 

In  our  continuing  effort  to  present  the  best  in  ama- 

1 

Welcome  Newcomers 

22 

Above  and  Beyond 

teur  radio  features  and  columns,  we've  decided  to  go 

2 

Never  Say  Die 

23 

New  Products 

directly  to  the  source— you ,  the  reader.  Articles  and 

3 

QRX 

24 

Barter  ^nd  Buy 

columns  are  assigned  feedback  numbers,  which  ap- 

4 

Working  the  World  Fast 

25 

Propagation 

pear  on  each  article/column  and  are  also  listed  below. 

5 

W87PAX  Pan  Am  Games 

26 

ATV 

These  numbers  correspond  to  those  on  the  feedback 

6 

Review:  IC  475 

27 

Ski  across  Pole 

card  opposite  this  page.  On  the  card,  please  check  the 

7 

Review:  Heil  Boomset  BM-10 

28 

DX 

box  which  honestly  represents  your  opinion  of  each 

9 

Troubleshooting  Tricks 

30 

Packet  Talk 

article  or  column. 

10 

TheColvins 

31 

Weathersat 

"What's  i  n  it  for  me?"  comes  the  cry  from  our  faithful 

11 

DX  QSL  cards 

32 

RTTY 

readers.  Besides  the  knowledge  that  you're  helping  us 

12 

Case  for  DX  Nets 

33 

Special  Events 

find  out  what  you  like  (and  don't  like),  we'll  draw  one 

13 

Digital  Receiver 

34 

Hamsats 

feedback  card  each  month  and  award  the  lucky  winner 

14 

Nets  to  Check 

35 

73  International 

a  free  one~year  subscription  (or  extension)  to  73, 

15 

Dynasty  Award 

36 

International  DX 

To  save  some  money  on  stamps,  why  not  fill  out  the 

16 

DX  Country  List 

37 

Aerial  View 

Reader  Service  card,  the  Product  Report  card,  and  the 

17 

The  100  Winners 

JO 

Novice  10  Meter  DX 

Feedback  card  and  put  them  in  an  envelope,  Toss  in  a 

18 

DX  Newsletters 

39 

QRP 

damning  or  praising  letter  to  the  editor  while  you're  at 

19 

Commodore  64/128 

40 

Op  Ed 

it.  You  can  also  enter  your  QSL  in  our  QSL  of  the  Month 

20 

Dealer  Directory 

41 

Index:  January 

contest.  All  for  the  low,  low  price  of  22  cents! 

21 

Circuits 
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Number  36  on  your  Feedback  card 


ATTENTION  TRAVELING  HAMS! 

Want  to  operate  in  other  countries  while  you  are  traveling?  Here's  how! 


edited  by  Richard  Phenix 


Mams  in  the  US:  Except  in  Canada,  a  permit  to  operate  is 
needed  in  every  country.  In  countries  with  which  the  US  has 
a  reciprocal  agreement,  no  exam  is  needed;  in  others,  you  may 
or  may  not  be  permitted  to  operate.  73  International  strongly 
recommends  you  begin  any  travel  planning  (months  before  your 
scheduled  departure)  with  a  business-size  SASE  to  the  ARRL 
Information  Service  requesting  its  "six-page  general  information 
packet."  Then,  follow  the  ARRL  suggestions. 

Non-US  Hams:  Write  your  own  national  radio  society  for  similar 
information.  Be  sure  to  include  return  postage. 

All  countries  require  basic  information  wnen  you  apply  for  a 
permit  to  operate  within  their  boundaries.  In  addition,  each  usual- 
ly has  special  requirements.  See  the  form  below  for  an  attempt  at 
coverage  of  basic  information.  73!s  foreign  correspondents  will 


be  working  with  this  and  sending  in  additions  and  corrections, 
and  all  readers  are  encouraged  to  do  likewise.  When  (if?[)  we 
think  we  have  succeeded  in  creating  a  good  form,  we  wiil  publish 
it  in  English  (with  all  items  on  the  form  repeated  in  the  other  five 
official  United  Nations  languages). 

Beginning  with  this  issue  of  73,  the  special  requirements  of  a 
few  countries  will  be  listed  in  addition;  in  following  issues  during 
1988  we  will  try  to  cover  all  the  countries  popular  with  visiting 
hams.  Want  to  promote  your  country?  Send  73  international  any 
requirements  not  covered  in  the  sample  form  below;  the  address 
to  which  permit  applications  should  be  sent,  fees  required,  how 
fees  can  be  paid,  and  any  other  information  that  would  be  helpful 
to  our  readers. 
Sample;  Application  for  Operating  Internationally: 


Application  for  Permission  to  Operate 

The  following-named  radio  amateur  respectfully  requests  the  permission  of  the  government  of 

to  operate  amateur  radio  equipment  in  the  country,  if  permission  is  granted,  the  undersigned  agrees  to  operate  in 
accordance  with 

(1)  The  rules  of  the  (ITU)  Geneva  Radio  Regulations  governing  amateur  operation 

(2)  The  terms  and  conditions  of  the  amateur  radio  license  issued  by  this  operator's  government 

(3)  The  terms  and  conditions  of  the  bilateral  agreement  (if  any)  between  this  operator's  government  and  the  permit-issuing 
government,  and 

(4)  Any  further  conditions  attached  to  the  permit  issued.  I  certify  that  the  information  given  below  is  true  and  accurate. 


Date  Signed: 

Last  name 

Nationality  _ 


Full  Signature: 


First  name 


Are  you  a  citizen  of  the  country? 


Place  and  date  of  birth 

Home  mailing  address 

Home  telephones:  Residence 
Call  sign 


_  Operating  license  number  _ 


Office. 


(ATTACH  PHOTOCOPY  of  license)  Expiration  date 

Address  while  in  permit  country 

Location  of  operation __ 


■^B^Mi^Haa 


Class 


Passport  number  and  country 

{Attach  photocopy  of  pages  showing  name  and  number,) 
Occupation 


Permit  requested  from  (date): 

If  mobile,  license  number  of  vehicle 
Xmtr  power  input 


to: 


Watts 


Description  of  equipment  (Include  brands,  models,  and  serial  nos.) 

Antenna Frequency  bands 

Types  of  emission _ 


Xmtr_ 


Receiver 


SPECIAL  INFORMATION  FOR  (Name  of  country): 
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April  29,  30,  May  1,  1 


Early  Reservation  Information 


•  Giant  3  day  flea  market  •  Exhibits 

•  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited,  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable). 
Tickets  (valid  all  3  days)  will  be  sold  IN  ADVAMCE 
OftLY.  Mo  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

nominations  are  requested  for  'Radio  Amateur  of  the 
Year\  'Special  Achievement*  and  'Technical 
Achievement'  awards.   Contact;  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  4540 1 , 

license  Exams 

rtovice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
indicated  at  top  of  form,  copy  of  present  license  and 
check  for  $4,35  (payable  to  ARRL/VEC)  to:  Exam 
Registration,  8830  Windbluff  Point,  Dayton,  OH 
45458 


Hamvention  Video 

VHS  video  presentation  about  the  HAMVEHTION  is 
available  for  loan.   Contact  Dick  Miller,  2853  La 
Cresta,  Beavercreek,  OH  45324 

1 988  Deadlines 

Award  Nominations:  March  15 
Lodging:  April  2 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  *  April  4        Canada  -  March  3 1 
Flea  Market  Space: 

Orders  wiU  not  be  processed  before  January  1 

Information 

General  Information:   (513)  433-7720 

or.  Box  2205,  Dayton,  OH  4540 1 
Flea  Market  Information:   (513)  898-687 1 
Lodging  Information:   (5 1 3)  223-26 1 2 

(No  Reservations  By  Fhone) 

Lodging 

Reservations  received  after  Housing  Bureau  room 
blocks  are  filled  will  be  returned  along  with  a  list  of 
hotel/motels  located  in  the  surrounding  areas  of 
Dayton,  The  reservation  will  then  become  the 
responsibility  of  the  individual. 


HAMVErmOPf  is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Lodging  Reservation  Form 

Dayton  Hamvention  -  April  29,  30,  May  1,  1988 
Reservation  Deadline  -  April  2,  1988 

flame 


Advance  Registration  Form 

Dayton  Hamvention  1 988 

Reservation  Deadline  -  USA-April  4,  Canada-March  31 


Address 

City 


w'taie 


Zip 


Phone 


Arrival  Date 

(  )  Before  6  pm   (  ]  After  6  pm 
Departure  Date 

Rooms:  [  )  Single      (  )  Double  ( 1  bed,  2  persons) 
(  )  Double  Double  (2  beds,  2  persons) 


Deposit  required  -  Room  deposit  must  be  paid  directly  to 
the  hotel  or  motel  by  date  shown  on  the  confirmation  form 
sent  to  you.   Use  canceled  check  for  confirmation. 


Mail  to  -  Lodging, Dayton  Hamvention,  1880  Kettering 
rower,  Dayton,  OH  45423-1880 


i 

|  Name  _ 
|  Address 
I       City 

i 
i 
i 

i 
i 

i 
i 
i 
i 


State 


Zip 


How  Many 


Admission 

(valid  all  3  days) 
Grand  Banquet 
Women  s  Luncheon 

(Saturday) 

(Sunday) 
Flea  Market 

(Max.  3  spaces) 


@  $8.00' 

©$16,00" 

®  $6,75 
@  $6.75 
$23/1  space 
$50/2  adjacent 


$_ 


$. 

Up 


Admission  UcKet  must         $  150/3  adjacent  $, 
be  ordered  with  flea  market  tickets       Total  $ 


•  $10.00  at  door 


"  $18.00  at  door  If  available 


Make  checks  payable  and  mail  S.A,S.E.  to  - 
Dayton  Hamvention,  Box  2205,  Dayton,  OH  45401 


Number  30  on  your  Feedback  card 


P  Number  30  on  j 

ACKET TALK 

Latest  in  Digital  Hamming 


Brian  Uoyd  WB6RQN 
19200  TUford  Way 
Germanlown  MD  20874 


THE  MURKY  WORLD 

OF  PROTOCOLS 

Packet  radio  is  getting  ready  to 
go  through  a  major  change.  Many 
people  involved  with  the  develop- 
ment have  discovered  that  AX. 25 
Level  2  is  not  capable  of  support- 
ing the  growth,  and  we  now  need 
some  sort  of  Layer  3,  or  network- 
ing, protocol.  I  have  received  a 
number  of  requests  asking  for  a 
better  explanation  of  what  is  going 
on  in  this  area.  This  is  the  first  in 
an  ongoing  series  on  networks 
and  how  they  relate  to  your  packet 
radio  station. 

In  order  to  facilitate  discussion 
of  networks,  the  International 
Standards  Organization  (ISO) 
came  out  with  a  recommendation 
for  the  description  of  networks. 
This  became  known  as  the  refer- 
ence model  of  Open  System  Inter- 
connection (OSI)  or  the  ^even- 
layer  network1'  model.  Let's 
quickly  go  through  the  layers  and 
their  general  meanings. 

Layer  Definitions 

The  PHYSICAL  layer  (layer  1) 
does  those  things  having  to  do 
with  the  physical  data  transport. 
Items  such  as  modems,  cables, 
data  rates,  and  interface  specifi- 
cations all  fall  into  this  layer. 

The  LINK  layer  (layer  2)  embod- 
ies whatever  protocols  and  tech- 
niques are  necessary  to  deliver 
packets  from  one  point  to  another 
within  the  network,  often  in  an  er- 
ror-free fashion 

The  NETWORK  layer  (layer  3) 
handles  the  routing  of  packets 
from  their  original  source  to  the 
final  destination. 

The  TRANSPORT  layer  (layer 
4)  ensures  the  proper  end-to-end 
delivery  of  packets  from  source  to 
destination. 

The  SESSION  layer  (layer  5)  is 
responsible  for  keeping  the  pack- 
ets from  one  session  separate 
from  those  of  another.  For  exam- 
pie  the  SESSION  layer  would  en~ 
sure  that  my  file  transfer  does  not 
get  mixed  up  with  my  keyboard 
QSO  even  though  they  are  going 
from  the  same  source  to  the  same 
destination, 

The  PRESENTATION  layer 
(layer  6)  handles  generic  opera- 


tions such  as  ASCII  to  Baudot 
conversions  and  data  encryption. 
The  APPLICATION  layer  (layer 
7)  provides  a  way  for  programs 
and  users  to  access  the  network  in 
an  orderly  fashion. 

ISO  Model  and 
Current  Packet  Radio 

For  most  of  us  in  packet  radio, 
the  physical  layer  means  an  nar- 
row bandwidth  FM  signal  in  the 
2-m  band  with  a  peak  deviation 
of  3  kHz  modulated  with  an  AFSK 
signal  using  1200-  and  2400-Hz 
tones.  The  bit  stream  is  encoded 
using  Non-Return  Zero  Invert 
(NRZI)  and  sent  at  the  rate  of 
1 200  bps, 

The  link  layer  is  the  High-level 
Data  Link  Control  (HDLC)  frame 
format  with  its  built-in  error  detec- 
tion in  the  form  of  a  Cyclical  Re- 
dundancy Check  (CRC),  The  link 
protocol  is  very  simple.  If  the  CRC 
shows  that  a  packet  is  in  error,  the 
packet  is  discarded.  Note  that 
while  this  ensures  that  bad  data 
won't  get  delivered  to  the  destina- 
tion, it  does  not  ensure  that  good 
data  wiil  get  delivered. 

The  network  layer  is  our  digi- 
peater  specification.  When  you 
establish  a  connection,  you  must 
teli  the  TNC  the  precise  route  to 
use  to  get  to  the  destination.  This 
is  called  strict-  source  routing. 

The  transport  service  is  provid- 
ed by  AX. 25  Level  2.  If  a  packet 
is  lost  somewhere  between  the 
source  and  destination  the  trans- 
port service  (AX, 25)  wiil  cause 
that  packet  to  be  resent.  Notice 
that  the  transport  service  will  en- 
sure receipt  of  packets  end-to-end 
and  it  is  not  absolutely  necessary 
that  the  link  layer  ensure  delivery 
of  data. 

The  session  layer  is  rather 
nebulous,  but  someone  could 
make  an  argument  that  the 
stream  switch  is  used  to  keep 
sessions  with  multiple  stations 
separate  and  could  therefore 
be  considered  by  some  to  be  a 
form  of  session  protocol.  The 
presentation  layer  is  again  rather 
difficult  to  locate  in  our  TNCs, 
but  I  guess  that  we  could  consider 
the  TNC  commands  FILTER, 
LFADD,  and  LCOK  to  be  a  form 
of  translation, 

The  application  layer  is  repre- 
sented by  TNCs  command  pro- 
cessor and  the  interface  to  your 
terminal. 


Questions  about  AX. 25 

Ok,  ok,  I  can  hear  the  screams 
of  protest  already.  I  know  what 
many  of  you  are  going  to  say: 
AX. 25  is  really  only  a  link-layer 
protocol  and  that  the  addition  of  a 
"layer  3"  atop  our  existing  AX. 25 
'layer  2++  protocol  is,  in  fact,  what 
ail  this  networking  hoo-rah  is 
about,  1  agree  that  AX  25  is  sup- 
posed to  be  only  a J ' layer  21  '  proto- 
col, but  that  is  not  how  it  is  used 
now.  AX.25  makes  sure  that  the 
packets  are  delivered  from  end- 
point  to  end-point  and  therefore 
qualifies  as  a  transport  protocol. 
Someone  once  said  to  me,  JJif  it 
looks  like  a  duck,  quacks  like  a 
duck,  and  swims  like  a  duck,  then 
it  is  probably  a  duck." 


"4X25  is 

supposed  to  be 

only  a  layer-2 

protocol/' 


Let's  dig  a  little  further  into 
some  of  the  complaints  that  are 
surfacing,  First,  as  Tom  Clark 
W3IWI  pointed  out  a  while  back  in 
his  famous,  °But  wait,  there's 
more,"  article,  trying  to  push 
packets  through  more  than  about 
two  digipeaters  is  a  fruitless  activi- 
ty. Besides,  the  eight-digipeater 
limit  and  being  required  to  specify 
the  entire  route  is  also  annoying 
and  very  limiting.  So  the  real  com- 
plaint is  that  most  of  you  do  not 
like  the  existing  link,  network,  and 
transport  protocols  and  would  like 
to  relegate  AX  25  to  the  job  of  be- 
ing a  link  protocol,  a  job  it  was 
originally  designed  to  do.  OK,  Til 
buy  that.  But,  if  you  do  that,  you 
need  a  new  networking  and  trans- 
port protocol.  Therein  lies  the 
furor — how  to  best  accomplish 
this  task. 

Datagrams  and  Virtual  Circuits 

In  order  to  go  much  further,  you 
need  to  understand  some  other 
concepts.  A  major  debate  to  date 
has  raged  on  the  differences  be- 
tween a  datagram-based  network 
and  a  virtual-circuit  network, 
These  differences  have  a  great 
deal  to  do  with  how  the  network 
and  transport  protocols  do  their 
jobs. 

Datagram  and  virtual  circuit 
(VC)  networks  may  work  in  a 
similar  fashion  or  they  may  be 
very  different.  The  definition  of  a 
datagram  network  is  that  every 


packet  contains  the  full  source 
and  destination  addresses  (that 
means  that  our  existing  imple- 
mentation of  AX.25  is  a  datagram- 
based  network  and  transport 
protocol  with  strict-source  rout- 
ing). This  allows  the  network  the 
option  of  routing  each  packet 
independently. 

The  analogy  used  most  often  is 
that  of  the  post  office.  You  take 
your  file  or  message,  break  it  up 
into  packets  (letters),  and  transmit 
(mail)  each  one  separately.  By 
virtue  of  this  technique  there  is  no 
guarantee  that  the  network  (post 
office)  will  keep  the  packets  (let- 
ters) in  the  same  order  so  that  it 
becomes  the  job  of  the  transport 
service  (the  recipient  of  the  mail) 
to  reassemble  them  into  the  prop- 
er order.  As  a  consequence  the 
transport  layer  does  more  of  the 
work  allowing  the  network  layer  to 
be  simpler. 

On  the  other  hand  we  can 
construct  a  VC  network  and  use 
the  analogy  of  the  phone  system. 
An  exchange  begins  with  a  call 
request  packet  (dial  the  call) 
traveling  through  the  network. 
At  each  node  in  the  network  that 
particular  "call'1  is  assigned  a 
Logical  Channel  Identifier  (LCI). 
From  then  on  each  packet  con- 
tains the  LCI  rather  than  the 
address  and  every  packet  takes 
the  same  route  through  the 
network  much  like  you  are  as- 
signed a  channel  from  the  begin- 
ning  of  a  phone  call  until  you  hang 
up  again  (or  are  disconnected).  As 
a  result  of  this  a  VC  network  tends 
to  have  a  more  complex  network 
layer  and  a  simpler  transport 
layer. 

Both  approaches  have  their 
plusses  and  minuses.  There  are 
two  advantages  of  a  VC-based 
network; 

•  It  switches  packets  faster  be- 
cause it  doesn't  have  to  look  up 
the  route  for  each  packet.  That's 
done  at  the  time  of  the  call-re- 
quest packet. 

•  The  full  address  isn't  needed  in 
every  packet  so  header  overhead 
is  less. 

Datagrams  also  offer  two 
advantages: 

•  If  a  switch  should  fail  other 
switches  can  easily  bypass  the 
failed  switch  and  keep  the  packets 
moving.  Any  packets  lost  when 
the  switch  failed  are  retransmitted 
by  the  source  transport  service 
when  the  loss  is  finally  detected, 

« Each  packet  is  treated  separate- 
ly so  a  switch  does  not  need  to 

"remember''  anything  about  the 
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past  (no  "channels1').  Most  of  the 
memory  in  the  switch  can  be  used 
for  buffering  without  concern  for 
where  packets  come  from  or 
where  they  are  going, 

Thus,  the  key  difference  be- 
tween the  two  approaches  is  that 
a  virtual  circuit  switch  can  support 
only  a  limited  number  of  connec- 
tions and  will  ''disconnect1'  alf 
connections  passing  through  it  if  it 
fails,  In  the  commercial  world 
where  extremely  reliable  hard- 
ware is  the  rule,  this  usually  is 
not  a  problem.  On  the  other  hand, 
a  datagram  network  handles 
changes  in  and  damage  to  the 
network  much  better  than  a  VC 
network. 

Packet  Networks  Today 

Currently  there  are  three  net- 
working packages  in  amateur 
packet  radio,  all  based  on  data- 
grams. These  three  networking 
packages  are  NET/ROM,  TEX- 
NET, and  NET. EXE.  A  fourth, 
COSI,  was  announced  about  a 
year  ago  but  has  not  been  re- 
leased, it  uses  virtual  circuits  and 
is  based  on  some  of  the  ISO  and 
CCITT  protocol  recommenda- 
tions. I  will  talk  about  it  in  another 
column  when  the  software  is  final- 
ly available. 

NET/ROM  is  available  in  the 
form  of  a  replacement  ROM  for 
the  TNC-2s  and  is  intended  to 
essentially  replace  digipeaters. 
TEXNET  is  a  set  of  software  that 
runs  on  a  special  piece  of  hard- 
ware called  a  Node  Control 
Processor  (NCR)  designed  by  the 
members  of  the  Texas  Packet 
Radio  Society,  NET,EXE  is  an  im- 
plementation of  the  international 
standard  Internet  Protocol  Suite 
(TCP/IP)  and  runs  on  PC  clones, 
the  Commodore  Amiga,  the  Apple 
Macintosh,  and  most  small  UNIX 
systems. 

Which  one  of  these  packages  or 
approaches  is  best?  The  answer 
is  simple:  it  depends  upon  your 
application  and  interest  Before 
you  decide  which  networking 
package  is  best,  you  need  to 
decide  what  services  you  want  the 
network  to  provide. 

NET/ROM 

To  date  alt  amateur  packet  op- 
erations have  been  based  on  the 
concept  of  a  user  sitting  at  a  termi- 
nal conversing  with  another  user 
or  with  a  BBS.  The  other  concept 
is  that  of  a  computer  conversing 
with  another  computer.  If  you  are 
satisfied  with  rag-chewing  and  us- 
ing the  local  BBS  then  very  little 
needs  to  be  changed.  In  that  case, 
NET/ROM  will  probably  appeal 


most  to  you  since  it  is  by  far  the 
simplest  change  to  our  existing 
network. 

NET/ROM  nodes  connect  to 
each  other  using  AX.25  and  then 
converse  with  each  other  using 
their  own  internal  protocol.  You 
use  a  NET/ROM  network  by 
connecting  to  your  local  NET/ 
ROM  node,  telling  it  to  connect 
to  the  NETfROM  node  closest 
to  the  destination,  and  then  telling 
that  NET/ROM  node  to  connect  to 
the  destination  (three  connect 
commands  are  always  required), 
In  this  manner  NET/ROM 
replaces  the  digipeaters  and 
removes  the  requirement  for 
strict-source  routing.  However, 
you  still  need  to  know  where  your 
local  NET/ROM  node  is  and  what 
NET/ROM  node  is  nearest  your 
destination. 


"Any  TNC-2 

can  be  turned 

into  a  NET/ROM 

node. ff 


Internally,  NET/ROM  uses 
datagrams.  The  NET/ROMs 
share  information  about  what 
other  NET/ROMs  are  in  the 
network.  Each  NET/ROM  main- 
tains a  list  of  all  the  other  nodes  in 
the  network  and  will  attempt  to 
route  packets  around  a  failed 
node  should  the  need  arise. 

There  is  no  concept  of  a  logical 
connection  except  at  the  edges  of 
the  network  where  the  end-user 
TNCs  connect.  NET/ROM  has  a 
transport  flayer  4)  protocol  that 
provides  reliable  service  up  to  the 
point  where  users*  TNCs  connect 
and  therefore  is  not  a  true  trans- 
port protocol.  A  true  transport  pro- 
tocol is  end-to-end.  Perhaps  what 


NET/ROM  has  can  be  called  an 
edge-to-edge  protocol,  meaning  it 
provides  reliable  service  to  the 
edge  of  the  network  where  the 
user  connects. 

Any  TNC-2  can  be  turned  into  a 
NET/ROM  node.  Afl  you  need  to 
do  is  remove  the  old  TNC  program 
ROM  and  insert  a  new  ROM  from 
Software  2000.  Once  this  is  done 
the  TNC  is  no  longer  useful  as  an 
end-user  TNC— it  becomes  a 
packet  switch  only. 

For  NET/ROM  to  work  well  you 
must  have  two  or  more  TNCs  and 
an  appropriate  number  of  NET/ 
ROMs  (extra  ROMs  used  in  this 
manner  are  available  at  a  lower 
price).  The  TNCs  are  connected 
together  at  the  asynchronous  (ter- 
minal) ports.  This  provides  the  po- 
tential for  multi-frequency  packet 
switching,  a  must  for  efficient  op- 
eration. {Next  month  I  wifl  discuss 
why  repeating  packets  on  the 
same  frequency  is  a  no-no  and 
why  simplex  digipeaters  should 
be  abolished). 

TEXNET 

This  package  comes  next  in 
the  area  of  interest  and  ser- 
vices. TEXNET  is  also  a  datagram 
service  but  It  has  no  end4o-end 
or  edge-to-edge  transport-like 
protocol.  For  keyboard-type 
operation  this  is  not  a  real  problem 
because  the  user  can  act  as  a 
transport  protocol  and  restart  a 
session  should  he/she  become 
disconnected.  TEXNET  becomes 
really  interesting  when  you  dis- 
cover that  it  is  providing  services 
such  as  the  network  BBS,  the 
conference  bridge  (round-table 
type  of  operation),  and  the  weath- 
er-service  interface.  Finally 
something  more  than  the  ven- 
erable BBS! 

As  far  as  I  can  tell,  the  major 
drawback  to  TEXNET  (if  it  has 
one)  is  that  it  runs  only  on  a  spe- 
cial Node  Control  Processor 


For  further  information  on  the  protocols  discussed  in  this  cotumn: 

NET/ROM:  Software  20003  Inc. 
1 127  Hetrick  Avenue 
Arroyo  Grande  CA  93420 
(804)  489-1 977 

TEXNET:  Texas  Packet  Radio  Society,  Inc. 
PO  Box  831566 
Richardson  TX  75083 

NET. EXE:  Tucson  Amateur  Packet  Radio  Corp. 
PO  Box  22888 
Tucson  AZ  85734 


(NCP)  designed  by  the  Texas 
Packet  Radio  Society.  I  have  no 
idea  how  available  it  is,  but  I  sur- 
mise that  it  Is  not  as  easy  to  get  as 
a  TNC-2  or  a  PC  clone. 

NET,  EXE 

The  last  networking  package 
I  will  discuss  this  month  is 
N£T,£XE  written  by  Phil  Karn 
KA9Q.  Unlike  the  other  two 
packages,  it  makes  a  fairly  radical 
break  from  traditional  packet  in 
that  it  does  not  make  an  attempt 
to  use  a  standard  TNC  for  the 
user  interface.  Instead  it  requires 
a  more  powerful  personal  com- 
puter such  as  a  PC  clone.  It 
uses  the  international  standard 
Internet  Protocol  Suite  otherwise 
known  as  TCP/IP  (named  for 
the  most  significant  protocols  in 
the  suite,  the  Transmission  Con- 
trol protocol  and  the  Internet 
Protocol).  IP  is  the  network  layer 
and  is  a  true  datagram  protocol. 
TCP  is  the  transport  service 
that  handles  the  end-to-end 
request  for  retransmission  of 
lost  packets  and  resequences 
out-of-sequence  packets  The 
result  is  a  network  that  looks  like 
a  VC  to  the  user  or  application  but 
has  the  advantages  of  a  datagram 
network. 

NET. EXE  doesn't  just  stop 
there  either.  It  provides  three 
applications:  the  File  Transfer 
Protocol  or  FTPn  the  Simple  Mail 
Transfer  Protocol  or  SMTP,  and 
a  terminal-to-terminal  and  ter- 
minal-to-host protocol  called 
TELNET.  In  additbn  to  providing 
these  services,  NET. EXE  is  fully 
multi-user  and  will  support  multi- 
ple FTP,  TELNET,  and  SMTP 
sessions  concurrently.  The  dis- 
tribution of  NET.EXE  comes  with 
fufl  technical  documentation  and 
source  code  so  that  you  can 
make  your  own  changes  and 
enhancements, 

In  Conclusion 

Aren't  these  protocols  mutually 
exclusive?  If  you  choose  one  do 
you  have  to  forego  the  advan- 
tages of  the  others?  Not  necessar- 
ily. However,  this  leads  us  into  the 
realm  of  internet  working  (inter- 
connecting two  or  more  dissimilar 
networks),  a  subject  I  will  discuss 
in  detail  in  a  subsequent  column.  I 
will  give  you  a  hint  though:  notice 
that  the  network  protocol  in  TCP/ 
IP  is  called  the  Internet  Protocol. 

That's  it  for  this  month.  Next 
month  I  will  be  talking  about 
improvements  to  the  physical 
layer:  modems,  radios,  and 
channel  access  techniques.  See 
you  thenlj 
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We  A  THERSA  TS 

View  On  Video  Processing 


Dr.  Ralph  E.  Taggart  WB8DQT 
602  Sf  Jefferson 
Mason  MI  48354 

IMAGE  PROCESSING 

Last  month  I  began  a  discus- 
sion of  image  processing  tech- 
niques, which  I  continue  with 
here.  Poor  to  doing  that,  however, 
I  want  to  diverge  just  slightly  to 
discuss  some  aspects  of  tape  sys- 
tems since  taped  signals  will  be  a 
primary  image  source  for  many 
approaches  to  video  processing. 

The  Audio  Tape  Dilemma 

Whenever  we  engage  in  signifi- 
cant contrast  enhancement,  we 
are  taking  a  small  range  of  signal 
amplitude  variations  and  convert- 
ing them  to  a  wider  range  of  out- 
put variations.  When  we  do  this, 
the  quality  of  the  signal  becomes 
quite  critical  Subcarrier  level  vari- 
ations, noise,  or  other  signal 
anomalies  that  might  be  barefy 
visible  in  a  linear  display  can  be- 
come quite  objectionable  when 
we  expand  the  contrast  of  the  dis- 
play, if  we  take  25%  of  the  sub- 
carrier  dynamic  range  and  ex- 
pand it  to  the  full  dynamic  range  of 
the  display  system,  we  essentially 
expand  contrast  by  a  factor  of  4. 
Any  unwanted  amplitude  shifts  in 
the  signal  will  be  expanded  to  the 
same  degree!  Proper  upkeep  and 
servicing  of  the  tape  system  is  of 
primary  importance  if  you  really 
want  to  manipulate  the  image 
data. 

Analog  Processing 

In  this  age  of  digital  marvels, 
it  may  seem  strange  to  suggest 
that  anything  useful  can  be  ac- 
complished using  analog  pro- 
cessing, but  it  is  surprising  what 
some  fairly  simpte  techniques  can 
do.  An  example  of  this  has  already 
been  alluded  to  with  regard  to  ex- 
panding the  contrast  of  visible 
light  data.  In  all  of  the  Weather 
Satellite  Handbook  (WSH)  cir- 
cuits, including  the  scan  convert- 
er, the  output  of  the  video  detector 
is  clipped  to  a  maximum  of  ap- 
proximately +  5V  by  a  zener  diode 
at  the  output  of  the  post-detection 
filter,  In  effect,  no  matter  how  hard 
you  drive  the  video  contrast,  white 
tevel  cannot  exceed  this  limit.  This 
is  what  makes  it  possible  to  adjust 
the  video  drive  to  whatever  is  re- 
quired to  get  good  visible  light 
contrast  without,  at  the  same 
time,  over-driving  the  display 


system  with  IR  signal  levels. 

Although  simpte  approaches 
work  well  for  visible  data,  solving 
the  IR  problem  is  more  complex. 
An  interesting  approach  was 
taken  by  Bayless  in  the  design  of  a 
contrast  expansion  processor  for 
NOAA  IR  data  which  appeared  in 
Wireless  World  about  ten  years 
back.  He  used  DC-biased  diode 
networks  to  pass  both  the  posi- 
tive- and  negative-going  halves  of 
the  2400-Hz  subcarrier  signal  in  a 
manner  that  essentially  clips  the 
signal  to  permit  the  upper  part 
of  the  dynamic  range  to  be  ex- 
panded to  full  contrast. 

In  essence,  the  circuit  is  an 
audio  clipper  that  wilt  only  pass 
subcarrier  peaks  that  exceed  a 
preset  level.  The  result  is  any  de- 
gree of  expansion  of  the  contrast 
at  the  white  end  of  the  grayscale 
with  all  video  values  below  the 
threshold  converted  to  black.  Be- 
cause of  the  way  the  circuit  works, 
there  is  essentially  no  subcarrier 
signal  at  all  in  these il black  gaps/' 
so  if  you  are  using  subcarrier  lock 
for  timing,  you  had  better  rewire 
your  system  to  lock  to  a  subcarrier 
signal  ahead  of  the  processor  to 
avoid  a  loss  of  lock  during  much  of 
a  typical  visible  light  line.  The  cir- 
cuit is  fairly  simple,  but  an  oscillo- 
scope is  a  necessity  because  of 
the  critical  level  adjustments.  The 
main  advantage  of  the  circuit  is 
that  it  sfips  between  the  video 
source  (receiver,  tape  deck,  etc  J 
and  your  unmodified  display 
system. 

Transparent  Digital  Processing 

Analog  circuits  to  perform  more 
complicated  processing  tasks 
soon  get  very  complicated  and 
can  be  very  elaborate  to  set  up,  In 
contrast,  digital  techniques  are 
comparatively  simple.  Funda- 
mental to  any  digital  processing 
scheme  is  the  conversion  of 
analog  data  to  digital  (numerical) 
form,  also  known  as  A/D  conver- 
sion. At  this  point,  we  can  begin  to 
modify  the  data  by  numerical  or 
mathematical  operations. 

Although  you  might  think  that 
digital  image  techniques  would  be 
limited  to  a  digital  imaging  sys- 
tem, we  can  perform  a  wide  range 
of  operations  using  what  I  refer  to 
as  "transparent"1  digital  process- 
ing In  effect,  we  insert  a  digital 
processing  "black  box'*  between 
our  signal  source  and  our  display 


system,  whether  digital  or  analog. 
Such  an  approach  permits  you  to 
perform  a  wide  range  of  image-en- 
hancement experiments  and  pro- 
cedures without  altering  your  dis- 
play system  in  any  way. 

One  of  the  simplest  ways  to  in- 
corporate this  dtgitat  "transparen- 
cy" is  shown  in  Figure  1,  IC  Ut 
performs  an  A/D  conversion,  fol- 
lowed by  IC  U3,  which  takes  the 
digital  output  of  U1  and  performs 
a  D/A  conversion!  Bear  with  me 
for  a  moment  and  all  wilt  become 
clear! 


ming  amplifier  plus  gain/offset 
stages)  couid  perform  the  same 
function.  In  effect,  we  go  from  a 
0-5V  analog  signal  at  the  input, 
through  8-bit  digital,  and  back  to 
0-5  V  analog. 

The  Point 

MSo  What?"  you  may  say.  Let's 
look,  however,  at  two  features  of 
U1t  the  "+"  and  ,$-"  reference 
inputs,  which  we  have  ignored  up 
to  this  point.  To  perform  the  usual 
linear  conversion,  the  "-"  refer- 
ence input  would  be  held  at 
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Fig,  1.  Digital  processing  circuit.  The  BLACK  and  WHITE  REF controls 
can  be  set  to  provide  any  degree  of  enhancement  over  any  given 
segment  of  the  input  waveform, 


U 1  is  a  basic  hardware  A/D  chip 
and  a  great  many  ICs  could  be 
used— an  ADC-0804  is  one  inex- 
pensive option.  A  0-5V  video  sig- 
nal (derived  from  your  normal 
video  detector/filter  for  example), 
is  applied  to  the  input  and  an  8-bit 
digital  value  (0-255)  will  appear 
on  the  8  digital  output  lines,  corre- 
sponding to  the  analog  voltage 
level  on  the  input.  8-bit  video  con- 
version, with  256  possible  gray- 
scale steps)  is  so  close  to  analog 
in  quality  that  it  might  as  well  be 
analog! 

In  this  application  the  chip 
should  be  wired  so  that  it  is  con- 
stantly making  conversions,  one 
after  the  other.  A  chip  such  as  the 
ADC-0804  will  complete  a  conver- 
sion in  approximately  100  mi- 
croseconds, The  free-running 
chip  will  therefore  complete  ap- 
proximately 2500  conversions  in 
the  course  of  a  WEFAX  line  or  the 
visible  or  IR  segment  of  an  APT 
line  so  there  is  no  problem  with 
limiting  resolution!  There  are 
other  gimmicks  associated  with 
the  A/D  chip  but  we  will  skip  these 
for  the  moment.  U2  is  an  octal 
latch  that  will  hold  the  8-bit  output 
from  U1  constant,  updating  the 
digital  lines  at  the  completion  of 
each  conversion. 

The  8-bit  digital  value  from  U1  is 
converted  back  to  analog  by  U3,  a 
hardware  8-bit  digital  to  analog 
(D/A)  converter.  Again,  there  are  a 
wide  variety  of  commercial  chips 
that  will  do  the  job.  Alternatively,  a 
number  of  op-amp  stages  (sum* 
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Fig.  1b.  This  shows  the  principle 
of  "reassigning"  pixel  values 
from  tow  contrast  images  to  give 
improved  displays, 

ground  and  the  4l  +  "  reference  in- 
put would  be  wired  to  +5V.  in  that 
configuration,  the  256  output 
steps  would  be  evenly  spaced  be- 
tween 0V  and  +5V.  In  effect,  the 
output  waveform  would  be  a  dupli- 
cate of  the  input  signal  and  we 
would  not  even  realize  that  the 
circuit  was  in  place.  In  this  circuit, 
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INPUT 


OUTPUT 


Fig.  2  Non-linear  contrast  curves. 
Details  next  month* 

however,  we  have  connected  the 
reference  inputs  to  two  reference 
pots,  allowing  us  to  set  the  l(  +  * 
and  "-TT  reference  values.  Each 
reference  input  is  connected  to 
a  voltmeter  (M1  and  M2).  For 
the  sake  of  obtaining  the  best 
possible  resolution,  these  volt- 
meters could  be  1-mA  units,  each 
with  a  series  resistor  to  provide 
full-scale  deflection  at  +5v\  The 
use  of  0-1 .0  scales  on  the  meters 
is  convenient  in  that  we  use  the 
meter  readings  as  a  percentage  of 
the  input  waveform. 

The  use  of  these  variable  refer- 
ence voltages  is  best  illustrated  by 
going  back  to  Figure  1  of  last 
month  to  tackle  the  rather  ex- 
treme problem  of  the  visibfe  and 
IR  data.  Let's  take  the  IR  probiem 
first.  The  basic  IR  problem  was 
one  of  limited  dynamic  range,  all 
of  it  concentrated  at  the  high  end, 
resulting  in  a  white  display  with 
little  of  no  detail.  What  we  would 
Hke  to  do  is  to  expand  this  small 
dynamic  range  to  something  ap- 
proaching a  full  black-to-white 

i  I  '  P  f 

swing. 

Suppose  that  we  want  to  ex- 
pand the  contrast  of  the  upper 
25%  of  the  video  dynamic  range. 
To  accomplish  this,  the  WHITE 
REF  pot  would  be  set  for  a  reading 
of  1,0 {100%,  or  -s-5V)onM1  while 
the  BLACK  REF  pot  would  be  ad- 
justed for  a  reading  of  0.75  (75%, 
t  3.75V)  on  M2.  On  this  configura- 
tion, all  of  the  256  output  steps  wil! 
be  within  the  range  of  3,75  and 
5.00  V.  Any  value  below  3.75  will 
give  a  0  output.  In  effect,  the  entire 
0V  to  +5V  output  from  U3  will  rep- 
resent video  variations  over  the 
upper  25%  of  the  video  dynamic 
range.  Assuming  that  we  have  not 
set  our  video  gain  so  high  that  we 
have  clipped  the  IR  channel  at 
+  5V  at  the  input,  the  result  will  be 
excellent  contrast  for  the  IR  data, 

If  we  wanted  to  enhance  the 
contrast  in  the  visible  light  chan- 
nel we  could  take  a  similar  ap- 
proach. To  expand  the  lower  25% 
of  the  video  dynamic  range,  for 
example,  we  could  set  the  WHITE 


REF  pot  for  a  reading  of  0,25  while 
the  BLACK  REF  pot  would  be  set 
for  a  reading  of  0.  Now  the  full- 
range  output  represents  the  lower 
25%  of  the  video  waveform,  the 
result  being  excellent  contrast  in 
the  visible  channel  data! 

In  effect,  the  BLACK  and 
WHITE  REF  controls  can  be  set  to 
provide  any  degree  of  enhance- 
ment over  any  given  segment  of 
he  input  waveform.  Note  that  the 
way  the  controls  are  set  up,  the 
voltage  set  by  the  BLACK  REF  pot 
will  always  be  less  than  that  estab- 
lished by  the  WHITE  REF  control, 
which  is  as  it  should  be!  For  a 
linear  conversion,  simply  set  the 
WHITE  REF  for  1.0  and  the 
BLACK  REF  for  Qy  otherwise,  the 
controls  should  be  set  for  the  de- 
sired black  and  white  limits. 

Extremely  Versatile 

This  particular  circuit  can  be 
used  in  a  'stand-alone"  mode  by 
simply  inserting  it  between  the 
video  detector/filter  output  and 
the  remaining  circuits  in  any  dis- 
play system.  The  circuit  can  be 
placed  in  its  own  cabinet  with  in- 
put and  output  jacks  added  to 
your  existing  display  system.  For 
a  display  system  that  uses  some- 
thing else  other  than  a  0-5V  video 
range,  the  system  can  be  tailored 
to  any  other  voltage  range. 

You  can  expand  the  utility  of  the 
system  even  further  by  putting  a 
computer  in  the  loop  between  U2 
and  U3.  The  computer  can  read 
values  from  U2N  modify  them,  and 
feed  another  output  value  to  U3. 
The  computer  can  run  in  an  "open 
loop"  mode,  simply  making  con- 
versions as  quickly  as  possible. 
Assuming  reasonably  compact 
assembly  language  code,  most 
computers  should  not  greatly  di- 
minish the  inherent  resolution  of 
the  system.  The  possibilities  for 


conversion  wilt  be  outlined  in  next 
month's  treatment  of  digital  en- 
hancement techniques. 

The  "transparent  digital'1  ap- 
proach illustrated  here  is  an  opti- 
mum approach  for  existing  analog 
display  systems  such  as  CRT 
monitors  and  FAX  recorders  in 
that  you  obtain  some  of  the  flexi- 
bility and  ease  of  digital  proces- 
sing m  the  context  of  an  analog 
system.  This  approach  will  also 
work  well  with  dedicated  digital 
scan  converters,  since  it  is  rarely 
possible  to  alter  the  hard-wired  as- 
pects of  such  systems  and  alter- 
ation of  the  programming  of  mi- 
croprocessor-based systems  is  a 
highly  specialized  undertaking. 
This  is  also  true  in  the  case  of 
computer-based  systems  where 
you  lack  the  skill  (or  the  will!)  to 
alter  the  system  programming  to 
incorporate  new  imaging  options. 

Next  month  we  will  examine 
some  aspects  of  purely  digital 
image  processing. 

Picture  of  the  Month 

This  shows  a  bit  of  what  can  be 
accomplished  with  an  outboard 
processor  along  the  lines  of  this 
month's  discussion.  It  represents 
a  Smartfax  print  from  the  WSH 


scan  converter  of  a  winter  NOAA 
visible  light  pass  over  the  Great 
Lakes.  With  the  scan  converter 
contrast  set  for  good  WEFAX  dis- 
play, the  visible  light  channel  was 
extremely  dark  with  just  a  bit  of 
brightening  on  the  cloud  features. 
With  the  same  contrast  setting, 
running  the  signal  through  the  ex- 
ternal processor  serves  to  bring 
out  features  that  would  not  other- 
wise be  visible  without  completely 
altering  the  scan  converter 
contrast.! 


Photo  A  Smartfax  print  of  the 
Great  Lakes  (toward  upper  right). 
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WEATHERFAX— 

Decodes  AM/FM  Fax  Transmissions 
Plug-In  Board  for  IBM  PC,  XT,  AT  &  Comp. 
Display  on  Hercules,  CGA  or  EGA  Monitors 
Zoom,  Pan  &  Save  Image  to  Disk 
Print  to  Epson  Compatible  Printers 
Compatible  with  Microsoft  Paint 

For  More  COHIPUM^L, 

Information  26  West  Boylston  St. 

Write;  West  Boylston,  MA  01583 


CIRCLE  80  ON  READER  SERVICE  CARD 


GOES  1691  MHz  RECEPTION 

S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LY(N) 


1691-LY  (N) 

GAIN:20dB 
BOOM:  6' 
$85.50 


PREAMP 

MMgl691 


CONVERTER 

MMk  1691-137.5 

RECEIVER 
137.5  MHz 

MMgl691 
GAIN:  13dB 
N.R:1,2dB 
12VDC@40ma 
$225.00 


MMk  1691-137.5 

GAIN:  20dB  "TYPICAL 
N.R:4.8dB  MAXIMUM 
12VDC@80ma 
$299,00 


Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 

^        PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOTICE 

CfV      SPECTRUM  INTERNATIONAL  INC  (617)263-2145 


SPECTRUM  INTERNATIONAL  INC. 

P.O.  Box  10845,  Concord:  MA  01742,  USA 


; 
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R 


Number  32  on  your  Feedback  card 


TTYLOOP 


Marc  I.  Leavey,  M,D,  WA3AJR 
6  Jenny  Lane 
PikesviUeMD  21208 

DEFINITIVE  CoCo  RTTY 

IVe  induded  listings  here  sure 
to  gladden  many  a  CoCoer's 
heart.  Thanks  to  N6LQV,  who 
prefers  to  be  known  only  by  his 
callsign,  we  have  an  updated  ver- 
sion of  the  CoCo  RTTY  program 
published  in  my  June  +87 column, 

This  is  an  interfacefess  pro- 
gram, it  decodes  audio  directly 
presented  through  the  eassette 
interface  input,  and  puts  out  an 
audio  tone  frequency  shifted  in 
step  with  the  RTTY  being  sent. 
The  key  difference  between  this 
program  and  the  original  version 
is  the  raft  of  features  added. 

To  begin  with,  disk  access  is 
directly  supported.  The  transmit 
buffer  can  be  loaded  from  disk, 
and  data  saved  into  a  receive 
buffer  saved  to  disk.  Although  this 
program  is  limited  to  five-level 
Murray  (Baudot)  code,  common 
speeds  are  supported,  from  45 
bauds  (60  wpm)  to  75  bauds  (100 
wpm). 

This  is  not  a  disk-only  program. 
This  one  is  both  disk  and  tape, 
and,  because  it  appears  to  use 
BASIC  calls  to  routines,  should 
work  well  with  most  types  of  Disk 
ROMs.  After  the  tape-on fy  listing 
in  June,  and  the  disk-only  one  in 
July,  I  hope  this  squares  the 
record  with  all  the  CoCo  folks. 

The  Programs 

Two  programs  are  presented 
here.  The  first,  is  the  BASIC  lan- 
guage driver  for  the  program. 
Type  this  in  exactly  as  presented 
and  save  it  on  disk  as  JIRT- 
TY.BAS".  Later,  you  will  boot  the 
program  by  typing  RUN1' RTTY. 
Remember  to  format  the  listings 
for  these  programs  into  32-char- 
acter  lines  to  match  the  standard 
CoCo  display, 


Amateur  Radio  Teletype 

The  second  program  is  a  BASIC 
loader  that  creates  the  machine- 
language  program,  RTTY.BIN, 
which  does  the  bulk  of  the  work. 
Note  that  it  is  setf-checking.  If  you 
make  a  typo  while  entering  the 
program  it  will  not  run,  but  will  tell 
you  about  it, 

Save  this  program  as  MAKERT- 
TYBAS  and  RUN  it,  and  it  will 
create  the  required  RTTY, BIN 
program  for  you.  You  may  then 
discard  or  archive  MAKERT- 
TY.BAS. 

There  are  a  few  options  to  key- 
boarding  in  these  programs.  Sub- 
scribers to  Delphi  can  find  the  up- 
load of  the  complete  files  for  this 
program  in  the  CoCo  SIG's  Data 
Communication  database.  This  is 
courtesy  of  Marty  Goodman,  one 
of  the  SYSOPs  of  the  Color  Com- 
puter SIG.  After  logging  onto  Del- 
phi, type  GROUP  COCO  to  go  to 
the  CoCo  S(G,  then  select  DATA- 
BASES, and  DATA  COMMUNI- 
CATION. 

You  can  also  take  advantage  of 
my  usual  deal.  Send  me  two 
bucks,  a  blank  tape  or  disk  (no 
need  to  format  the  disk,  by  the 
way),  and  a  stamped,  self-ad- 
dressed disk  mailer,  I  will  load 
these  programs,  a  ready-to-run  bi- 
nary file,  the  source  code  for  the 
binary  file,  and  some  written  infor- 
mation, and  ship/ wire/hand  the 
whole  kit  and  caboodle  back  to 
you.  My  thanks  to  N6LQV  and 
Marty  Goodman  for  making  this 
blockbuster  of  a  program  avail- 
able to  the  readers  of  RTTY  Loop, 

How  to  Use  the  Program 

As  stated  above,  this  is  an  ,lin- 
terfaceless"  program,  The  receiv- 
er audio  feeds  directly  into  the  Co- 
Co  using  the  plug  that  normally 
would  go  into  the  EAR  jack  on  the 
cassette  recorder  (the  black  plug}, 
and  it  sends  AFSK  via  the  cas- 
sette record  output  (the  gray 

P|U9)- 


RECEIVER 
AUDIO 


TO  COCO 
INPUT 


RTTY.BAS  Program 

S  REM  THIS  PROGRAM  IS  PUBLIC  DOMAIN,  BY  N6LQV 

10  CLEAR  20G,3cH4QGD;C=3 

20  D^(PEEK(&HC000)=68):REM  TAPE: 

D-0NQISK:D=-1 

30  IF  D  THEN  LOAOMvRTTYJf  ELSE  CL 

OADM'RTTY' 

40  DEFUSR0=&HE00 DEFUSR1  -&HE03 

50  DEFUSR2-&HE06:DEFUSR3-&HE09 

60  DEFUSR4  -  &HE0C:  DEFUSR5  =  &HE0F 

l00A  =  USR0(0):R^0:T-0 

1 10  CLS:AUD!0  ON:MOTOR  OFF 

120  PRINT'"* *  RTTY  TERMINAL  PRO 

GRAM"*-" 

130  PRINT" 

BYTES" 

140  PRINT'  SAVE  RECEIVE  BUFFER 

»;R 

150  PRINT*  PRINT"      "' 

160  PRINT"  SHOW  T"      "" 

170  PRINT"  RECEIVE/TRANSMIT" 

180  PRINT"  LOAD  TRANSMIT  BUFFER 

"  'T 

190  PRINT  f  CLEAR  ALL  BUFFERS " 

200  PfttNP'  BAUD  RATE:  ": 

210  ON  B-M  GOTO  220,230,240,250 

220  PRINT"45  WPM:  6Q":GOTO260 

230  PR  I  NT  "50  WPM;  67':GOTO260 

240PRIMT"57  WPM:  75"  GOTO  260 

250  PRINT "74  WPM:  100  r:GOTO  260 

260  PRINT 

270  PRINT'DURING  RECEIVE/I  RAN  SMI 

Jf 

280  PRINT'  BREAK:  RETURN  TO  THIS 

MENU" 

290  PRINT  "  CLEAR:  TOGGLE  RECEIVE 

/TRANSMIT" 

300  PRINT''  REGHT  ARROW:  TRANSMIT 

BUFFER" 

310A  =  C*32:PRINTA+32/  ";:PR!N 

TA^64h"->";;PR!NTA  +  96,Jf  *; 

3S0FORI=0TO30;NEXT 

360A$  =  lNKEY$ 

370  IF  C  >0  AND  (PEEK(341)  AND  6) 

=  0THENC-C-1:GQTO310 

380  IF  C6  AND  (PEEK(342)  AND  8) 

=0THEN  C-C ■+■  1  GOTO  310 

390  IF  A$>  CHR$(13)  THEN  360 

400  ON  C  + 1  GOTO  800,500,550,600. 

700,100,950 

500  IF(PEEK{&HFF22)AND1)THEN  110 

510A=USR5(-2):PRINT*  r':G0T0  110 

550CLS:A-USR5(0) 

560  IF  INKEY$="  THEN  560  ELSE  110 

600  CLS:PRINT"RTTY  RECEIVE    M 

ARK->-SPACE":R  =  USR1(B):GOTQ11G 

700  S$  =  "LOAD  FlLE":GOSUB  900 

710  IF  AS -fl  AND  D  THEN  110 

720  CLS:PRJNT229/' LOADING  ";A$ 

730  IF  D  THEN  F  =  1  ELSE  F=-1 

740OPENT\F,A$:A  =  USR2(0) 

750IFEOF(F)THEN790 

760LfNEINPUT#FTA$ 

770  A$  =  A$  +  CHR$(13):A  =  USR3(A$) 

780  fF  A  THEN  750 

790  CLOSE  F:T^USR4{0):R^0:GOT0  110 

S00IFR-0THEN  110 

810  S$-  'SAVE  FILE':GOSUB900:IF 

A$  =  "  THEN  110 

830CLS:PRINT229/'SAVING  ";A$ 

840  IF  D  THEN  F- 1  ELSE  F=-1  :GOTO 

870 

850  PRINT293.' ARE  YOU  SURE  (Y/N 

)"-iNPUTS$ 

860  IFS$>'Y"  THEN  110 

870  PRINT2931li:OPEN"0\F,A$ 

880  A  =  USR5(F):CLOSE  F:GOTO  1 10 

900CLS:PRINTS$:PRINT 

910  UNEINPUTTILENAME?",A$ 

920  RETURN 

950  B-B  +  1:!FB>3 THEN  B-0 

960PRINT269/,;:GOT0  210 


Figure  1.  Schematic  for  a  simple  iimitor. 
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SUPER  ICQMBP7S,  13  2 

volts,  900  ma,  rfouble  the 
capacity  of  the  lcomBP-7. 
5w  output. 
SUPER  IC0MBP-8S,  9  6 

volts,  12QQ  ma.  50%  more 

capacity  than  the  Icom 

BP-8. 

Both  are  base  cnarge  only. 

BP-7SorBP-8SS65  0O* 

Exact  replacement  FNB-2  Nicad  pack  for  YAESU 

FT-404R -207R "20SR  witti  case.  $24.00' 

Inserts  tor: 

Kenwood PB  2S  525  00"  rcomBP-3  S2fl  00' 

Kenwood  PB-2SH.  PB-26  S27.0Q"  komBP-5j500ma|    526DET 

J  Add  S3  shipping  &  handling  CI  residents  add  J%%  lax 

CompJete  line  of  NICAD  packs  for  lcom>  Kenwood, 
Tempo,  Santec,  Azden.  Cordless  Telephones.  Alka- 
line, Nicad,  Mercury  and  Lithium  Cells  Atl  battery 
packs  mciude  a  1  year  guarantee.  Commercial  Radio 
Packs  also  available. 

Send  SASE  or  call  today  for  a  complete  catalog. 
Dealer  inquiries  invited. 

iiiiiiiPGRlPHOK  inc. 

149  Palmer  Road  *  Soulhbury,  CT  06488 
(203)  264-3985 
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KENWOOD  TS940  OWNERS 

Are  you  frustrated  tuning  in  SSB  &  CW  signals 
because  of  the  too  fast  main  tuning  rate  of  10 
Khz/ re  volution??? 

Try  the  NEW  Copyrighted  Giehl  Electronics 
Software  Kit!! 

Features: 

*M£tn  tuning  rate  of  2  Khz^revoMion  LSB,  USB,  CW  &  FSK 
•Main-  luning  rate  of  20  Khz/revolution  AM  &  FM 
•Tuning  rate  automatically  increases  when  the  knob 

speed  exceeds  2  turns  per  second  to  make  the  fong 

QSY'sfast 

•Split  dot  CW  problems  solved 
•Easy  to  install  (simply  remove  the  old  socketed  plug  in 

the  IC  chip  and  install  the  new  fC  chip) 
•Complete  imi  ructions 
Send  check  or  money  order  for  $25  to: 

Giehl  Electronics 

P.O.  Box  18335,  Cincinnati,  Ohio 45218 
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GrarTrafc  II1"  provides*  rearlmie  graphic  display  of  a  flat  projection  map  which  moves-  under  the  selected  SateEhte/Sun'Mocni'Star 
coverage  firelc  and  updates  once  per  second.  Spherical  projection  views  and  graphic  screen  dumps  i<»  j.»  IRM/Epson/Oki  primer 
can  also  be  prtxlijucd  Requires  an  IBM  PC,  PC7X f,  PC/AT,  or  inie  ciJirtpiiiibEe.  an  IBM  CotorvGraphics  Monitor  Adapter  or  trjc 
compatible,  S087  math  coprocessor,  mini  mum  25  6K  RAM  wiih  5l2K  recommended,  DOS  2.1)  or  later,  an  J  either  two  360K  floppy 
drives  nr  one  360K  floppy  and  one  hard  drive. 

SILICON  EPHEMERlS™  provides  Eabular  data  output  to  The  screen,  printer,  or  di&k  file- for  the  (allowing  operating  modes:  I 
observer  to  16  satellites.  16  observers  to  I  satellite,  schedule  for  1  observer  to  I  satellite,  window  between  2  observers  and  I 
satellite,  rise  and  set  times  for  I  satellite,  time  ordered  rise  and  h;t  limes  For  36  satellites.  Almanac  for  Sun  and  Moon,  36  observers 
to  Sun/Mtxm,  schedule  for  I  observer  lo  Moon,  window  between  2  observers  arid  Moon,  Module  for  1  observer  to  Sun  Requires 
either  an  IBM  J*C,  PO'XT.  PC/AT.  or  true  compatible,  and  IBM  Monochrome  or  IBM  Color/Graphics  Monitor  Adapter  or  lure 
Compatible,  an  optional  £087  math  coprocessor,  256K  RAM.  DOS  2.0  Or  later,  and  One  360K  floppy  drive. 

EiiL-h  paLkage:  includes  SED,  an  edator  program  to  construct  and  modify  Smell  ire/Observer  database  riTes-,  These  products  can  be 
run  from  a  ban!  disk  and  arc  not  copy  protected. 

GrafTrak  II T'  and  SILICON  EPHEMERA  are  priced  ar  $  1 1*1.95  each  or  S199  .95  for  both  Texas  residents  add  sales  (as   Order 

by  check,  money  afrJef,  MasterCard,  or  VISA. 

Silicon  S«] u( ions,  Inc    -P.O.  Box  742546  ■  Houston,  Texas  77274-2546  •  (7 1  J)  777-3057 
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INDIANA  HAMFEST 


SUNDAY,  MARCH  13, 1988 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors  •  Free  Parking  -  Paved  Lots  •  Forums  -  Nationally  Advertised  Commercial 
Dealers  •  Flea  market  •  VEC  DEVRY  Testing  •  Ladies  Forums  and  Aclivities 

Talk-in  on  the  "Mighty  (2.1  KW)  525"  - 145.25  MHz 
Enjoy  a  show  by  our  "Quality"  Dealers 

For  Tables:  SASE  To:  Aiteen  Scales  KC9YA.  3142  Market  Place.  BJoommgton,  IN  47401,  812-339-4446 


K2RAG  Antenna  Products 

PERFORMANCE  +@ 


1-800-678-COAX  ORDER  LINE 


BELDEN  9913  Low  Loss  ,  185/500  Ft,  or  ,38/ft, 
AMPHENQL  Connectors 

UG21D  N-type  Male  Cable  End  S3iX) 

UG-21D  Fitted  for  991 3  Cable  $3.75 

PL -259  UHF  Plug  (silver)  Si  .25 

COAX  pmsMWfo^sH/PPWG 

201-325-7744 
1  "800-678-2629 


33  Mc  Kin  ley  Ave. 
West  Orange,  NJ  07052 
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K2RAG  Balun 
$24.95 

Models: 

RAG- 1 . 1  (50/75  balanced   50/75  unbalanced) 

RAG-4. 1  (300/200  balanced  ■  75.r50  unbalanced) 

■  Broadband  1 .6  to  30  M  H  z 
•  20DD  watt  PEP  rating 

■  Exclusive  AWT  E  NN A  FEE  D L I N  E  PROTECTOR© 
slimtnaies  damaged  coax  ccinmeclions 

Handbook  of  Ham  Radio  Antennas 

also  available  for  $4.95 - 

FHEE  if  you  order  product  now. 


Please  send  check  or  money  ofder.  Arjd  53.00  tor 
postage  and  hurtling.  Visa,  MO  also  accepted. 
Dealer  mduines  iriui($ri 


K2RAG  Hi-Gain 
End  Fed  Antennas 

Model  Band  Length 

RAG-EF2Q             20  ISS1 

RAG-EF15             15  130' 

&AG-EF10             10  120' 

•  Ptfscut  to  exact  pbone  frequency 

•  Easy  (o  Change  center  frequency 

•  includes  K2RAG  Eahin 

•  Can  t»e  installed  as  &  siop&r 

K2RAG  Matched  Dipoles 


Price 
SS9.95 


Model 

RAG-D160 

PAG-DflO 

RAG-CM0 

RAG^D20 

RAG-D1S 

RAfi-DlO 


B&nd 

tab 

m 

20 
15 
10 


Length 

234' 

120' 

6S' 

331 

??' 


Price 

S6SJ.95 

S45  95 
S35.95 
S35.95 
$35.95 


Anienna  Systems  Inc 
14465  SW  Hazelhili  Dr 
Tigard,  OR  97224 
7   503-684-5350 
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MAKERTTY.BAS 
(Formatted  32  Characters  Across) 

10  REM  THIS  PROGRAM  IS  PUBLIC  DO 

MAIN.  BY  N6LQV 

20  PCLEAR4 

30  CLS 

40  PRINT-  RADIO  TELETYPE  TRANS 

CEfVEFT 

50  PRINTSTRINGK32,---}; 

60  PRINT 

70  PRINT' NOW  GENERATING  MACHINE 

LANGUAGE^ 

80  PRINT 

90  PRINT* PLEASE  WAIT„- 

10GST  =  &HEOOAD  =  ST:LI  =  900 

110READA$.CS 

120  IF  AS- -X' THEN  200 

130FORI  =  1T0  64STEP2 

140A=VAM*&H-  +  MID$(AS,I^j) 

150  POKE  AD.A  CS  =  CS-A :AD-AD~1 

160  NEXT 

170  IF  CS  THEN  PRINT'OATA  ERROR 

INLINEMIEND 

180  PRINT  174.94^LI 

190U  =  LI  +  1:GOT0110 

200  IF  PEEKf&HC000)=68  AND  PEEK  ( 

4HC00l)  =  75  THEN  B$  =  'DISK"  ELSE  B 

$=TAPE- 

210  PRINT96/PROGRAM  (SNOW  IN 

MEMORY  AND* 

220  PRINT" READY  TO  BE  SAVED-  INS 

ERT";BS 

230  LrNEJNPUT"AND  PRESS  ENTER  *; 

A$ 

240  IF  BS=  *DISK-  THEN  280 

250CSAVEM-RTTY"JSTFAD'1.CS 

260  LIN&NPUT'PRESS  ENTER  TO  SAV 

E  AGAIN  "A$ 

270  GOTO  250 

280  SAVEM"RTTY/BIN",ST,AD-1  .CS 

290  END 

900  DATA16003216011516006816006C 
1600328D83EDD76FBE4013BC40152418 
A680AD9F.2607 

901  DATAA002966F26F1AD9FA00027E8 
AD9FA00027FA20E3398D2D8E7FFF9F17 
8E40299F,3863 

902  DATA048D21 9E04BF1 202BF1 2C89F 
069F08308904009C1 723029E1 79F139F 
15DC0483.2591 

903  DATA4029204E3404C64020033404 
5F1 F9B35848E4029BF4004398DEAE684 
EE029E04,2792 

904  DATA306904009C17242F108EOEBB 
A6C034CM847FC6FE610D270C8020250E 
813F2502.2570 

905  DATAB020E6A61 F985D1703C635Q4 
5A26DDCCFFFFBDB67EB4F44F5F20F7FF 
20313429,3944 

906  DATA803A2B2F32B0802C233C3D36 
373321 2A30352726382E3E8080803980 
43594E49P2235 

907  DATA414D5A54464B4F525C4C5856 
574A455O475E535D555180808025800F 


6215D805,2685 

908  DATA210290ODFC13DB04A90255OC 
441 1 6B0417020B09730D6A032601 93BO 
B3ED8608.2365 

909  DATA3DBE0EFB3AEC84FD1131EC02 
FD1 1 58EC04FD1 D43FD1 064  EC06FD 1092 
7FFF40 17,3880 

910  DATAFF22BE03004F6F804A26FBOF 

O2CCFEF8DDCOOF0A0F0B8E13739F0E9F 
260F220F,2620 

91 1  DATA230F1 D8E0420CC6060EDB1 8C 
060025F98E05E09FOC86BFA784eE05AO 
9F24869F.3412 

912  DATAA784 1 A501 70087  D62326048D 
1620F51  CAFl  7FED6A09FA00026FAFC4Q 
15B34013.3367 

913  DATA1 6f  FOF9E26A6862B3A1 F8981 
602502C0408D508 1 6026028D449E24A7 
8Q8CG5C0  3098 

914  DATA2S 1 A8E0420EC8820ED81 8C05 
A025F6CC6060ED8 1 8C05C025F98E05A0 
9F24869FH3779 

915  DAT AA784394C260CC60D6D1 98660 
A79F402420D04C26056E 1 39320064C26 
058E1 373.261 5 

916  DATA9F26399E159C172404E7809F 
1 53996222 7031 700F49623270 1 390F T E 
0F1F0F1B2156 

917  DATAC61 38D78DCT  A81 52250721 FE 
5A2AOA20DD5C2B022003CC007FD71 B4F 
D61AD31E.2966 

9  i  6  DATADD1 E8300002406AC01 ACO 1 20 
D3DD 1 E86059720CCO0 1 3971 B971 C8D40 
4FD61AD3,2901 

919  DATA1EDD1E830000240FDC1A8T52 
C9O0D71BOC1C12C61220E3DD1ED61BS8 
D11C062 1,2752 

920  DATAOA2026CFAC94C6088D124FD6 
t  AD31 EDD1 E83O0O025EE9621 44444439 
8D4C4FD3.3140 

921  DATA1EDD1ECC00028D42CB026D3A 
CB028D36  D  7 1  AC  0595O2B  022003C  COGOO 
C10F220212628 

922  DATA2003CCOOOFD1 1D26063D3DAC 
8B20138E0410A68584BFA785961 DD71 D 
E686CA40,3157 

923  DATAE7861 701 2639AC01 AC01 860 1 
5CC1 602504A1 0 1 2005B5FF2027F25CC1 
602504  A  1,29 18 

924  DATA01 2005  B5FF2026F  2398  E0405 
CE1 42BA6COA7806C040D25F7CC343CF7 
FF21B7FF,3646 

925  DATAQ1S602B7FF200F1 E0F1F9E06 
9C042  724  C  COOOO  D  D 1 1 86059  720E  6B09F 
06D7215F.2727 

926  D AT A8 D54 AC94C  C 00085  A26  FD042 1 
8D480A2026F2EC9B3DACeBCCOOOODDl1 
53803796,3344 

927  DATA2226C7CC343CB7FF21F7FF01 
8E04Q5CE1423A6C0A7808C040D25F739 
B6FF208A,3731 

928  DATA02B7FF20&62A971 039B6FF20 
84FDB7FF208627971 03924048DE220D4 
8DEB200C3444 

929  DATAB01 D4A26FDB6FF2088FCB7FF 


20D6104FD31EDD1E931124088D0F9610 
802320E2,3601 

930  DATADD1E39AC943DAC01 39960226 
7CDCOOC03749aAOl24022003CCFEF8DD 
008E0300,3057 

931  DATA3AB7FF02B6FF008A801 F69E8 
84E48421FEA76486O7DO029E049C0626 
C69C0826,3805 

932  DATAC48E00009FD69FQ89F043996 
02263ADCOOC037498A01 24022003CCFE 
F8DD008E.2959 

933  DATA03003AB7FF02B6FF008A801 F 
69E884E48426BEA7849601 4C270B8B37 
970121  FE.3530 

934  DATA208 1 8607DD021 6FF7A4  A9702 
D60  \  CB08O701 0403247D867FB7FF02B6 
FF008440.3295 

935  D  ATA27058E1 3B320058E 1 3EB2OO0 
A6B5E68S2B2B9E04&60AD70A84602609 
C41FE  780. 3004 

936  DATA3D2 1 FE201 2C54O2604861 B20 
04861 F200OC4 1 FED81 A1 01 9F04399E04 
5C260E96.2526 

937  DATA0AB44O97OACC00O4E7803D20 
EA5C260BCC0802A780ED8 1 A 1 BB20DC5C 
26490622,3280 

938  DATA270D8E40299F068E00009F04 
9F08393DAC8B39D60B2747C004D70B8E 
05E03AEC.2844 

939  DATAS4ED88EOCC6060ED81ECS4ED 
88E0CC6060EO84D60B27043DAC84398E 
05E09FOC14453 

940  DATA36BFA7B421FE395C26060322 
AC843D395C26070F220323AC84393DAC 
01399E08.2605 

941  DATA9CO426O7CC00OC5A26FO39A6 
809F089E0EA6862B1 29EOCA7806C0600 
241 39F0C,  2690 

942  DATAB6BFA784ACBB394C260F12B6 
60A79F400C8620970B3D3084394C2609 
BE13939F,29B7 

943  DATAOEA1012OOB4C26O78E13739F 
0E2001 3D3D 1 2398045FF41 6053495580 
44524A4E,2303 

944  DATA46434B545A4C57485950514F 
4247FE4  D  5856  FD8073  FF6D605  E  787780 
6474676C.3436 

945  DATA61 7A667562697263767Q7179 
7F66FE6E6F7BFD8043594E49414D5A54 
464B4F52.3457 

946  DATA5C4C5856574A4550475E535D 
555 1 258080  FDF  F3637332 1 2  A303  52726 
382E3E2C.2581 

947  DATA233C3DFEFCFB808080806080 
43594E49414D5A54464B4F525C4C5856 
574A4550.3262 

948  DATA475E535D5551 258080FDFF80 
2D313429803A2B2F3280808080B039FE 
FCFB80B0.3659 

949  DATA808080524543454956456054 
5241 4E534D4954000000000000000000 
00000000,1621 

950  DATAX.O 


As  far  as  transmitting  goes,  I 
have  raised  the  spectre  o!  "spec- 
tral punty"  of  the  CoCo  audio  out- 
put in  the  past.  I  would  limit  this 
version  of  computer-generated 
AFSK  to  VHF  A  lessWhan-perfect 
sine  wave  fed  into  a  sideband 
transmitter  often  produces  spuri- 
ous signals.  To  use  this  on  HF.  ! 
propose  a  strictly  theoretical  solu- 
tion. Try  directly  feeding  a  one- 
chip  AFSK  generator,  based  on 
one  of  the  function  generator 
chips  that  outputs  a  pure  sine 
wave,  with  a  simple  PLL  decoder, 
such  as  the  ones  presented  here 


in 


i  months  past.  It  may  not  be  ele- 
gant, but  it's  cheap  and  purifying. 

Receiving  Hardware 

You  may  have  to  add  a  stage  of 
external  limiting  to  the  audio  in- 
put. Try  a  pair  of  1N9l4s  across 
the  receiver  output  back-to-back. 
Figure  1  is  a  simple  way  of  doing 
this.  Similarly,  the  audio  output  of 
the  CoCo  may  exceed  the  mike 
gain  of  your  transmitter,  A  resis- 
tive attenuator  may  be  required  in 
that  instance.  Play  with  the  val- 
ues. You  won't  hurt  anything  as 
long  as  you're  careful. 


The  cassette  relay  is  used  to 
switch  the  system  from  transmit 
to  receive  If  there  isn't  too  much 
voltage  on  your  PTT  line,  (there 
shouldn't  be  with  most  VHF 
rigs),  you  can  switch  the  PTT  line 
directly  with  the  relay.  Otherwise, 
use  the  cassette  relay  to  key 
another  relay  to  key  the  trans- 
mitter. 

After  loading  and  RUNning  RT- 
TY.BASt  you  wilt  see  a  menu  with 
an  arrow,  moved  with  the  up  and 
down  arrow  keys,  to  select  the 
various  options.  Ha  ENTER  >  to 
select  an  option.  Those  choices 


with  various  responses,  such  as 
speed,  will  scroll  through  each 
time  you  hit  ENTER  > . 

With  the  listings  taking  up 
space  this  month,  I  think  I  will 
pull  in  the  reins  rather  than  give 
short  shrift  to  some  of  the  topics 
raised  in  recent  mail.  We'll  hold 
that  for  some  of  the  long  winter 
nights  ahead.  In  the  meantime, 
feel  free  to  reach  me  on  Oelphi 
(MARCWA3AJR),  CompuServe 
(75036,2501  )f  or  good  old  US  Mail 
(enclose  a  SASE  for  a  reply), 
See  you  in  February's  RTTY 
Loopj 
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Special 


H  *   IBM  IS  A  fiEGiSTERED   TRADEMARK  Of 

INTERNATIONAL  BUSINESS  MACMJN£5COnF 


OUTSTANDING  PRICES 

ON  IBM  XT-  * 
COMPATIBLE  SYSTEMS! 

SYSTEM  #1  $299.00 

MOTHERBOARD  WITH  BIOS  AND 
Z6RC  K  OF  RAM  UPGRADABLE 
TO  A  PULL  640  K  RAM.  FLIP  TOP 
CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD.  150  WATT  POWER  SUP^ 
PLY  WITH  ALL  THE  POWER 
NEEDED  TO  RUN  EXTRA  DRIVES 
AND  CARDS. 


Seagate  ST -2 25,  20  MHz  hard  drive  with 
control  card  available  with  any  system  for 
S3  19  00  Offer  good  thru  2/29'BS  Call  for 
customized  a  yttarm. 


SYSTEM  #2  $499.00 

MOTHERBOARD  WITH  BIOS  AND 
ZERO  H  of  RAM  UPGRADABLE  TO  A 
FULL  640K  OF  RAM.  FLIP  TOP  CASE. 
XT/AT  LOOK  ALIKE  KEYBOARD.  150 
WATT  POWER  SUPPLY.  DUAL  DISK 
DRIVE  CARD  WITH  CABLES.  ONE 
FLOPPY  DRIVE  DS  DD  360K  A  COLOR 
GRAPHICS  CARD  WtTH  RGB  AND 
COMPOSITE  OUTPUT  (ALL  YOU  NEED 
IS  A  MONITOR} 


SYSTEM  #3  $799.00 

MOTHERBOARD  WITH  BIOS  CON- 
TAINING 256K  OF  RAM  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM,  FLIP 
TOP  CASE.  XT/AT  LOOK  ALIKE  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY. COLOR  GRAPHICS  CARD  WITH 
RGB  AND  COMPOSITE  OUTPUTS. 
MULT!  I/O  CARD  WITH  TWO  DISK 
DRIVE  PORTS,  ONE  PARALLEL 
PORT,  ONE  SERIAL  PORT  AND  ONE 
SERIAL  PORT  OPTION,  ONE  GAME 
PORT,  CLOCK  AND  CALENDAR  WITH 
BATTERY  BACKUP,  TWO  FLOPPY 
DISK  DRIVES  DS  DO  360K  AND  A 
COMPOSITE  MONITOR. 


SHIPPING  INFOflllATIOti:  PLEASE  INCLUDE  10**  OF  ORDER  FOR 
S«if«*iNG  AND  HAN0MI4G  CHARGES  fMINMWUM  I?  W.  MAXIMUM  f!0* 
CANADIAN  OftOEAS  ADD  f  ?  50  IK  US  FUNDS,  WCH&AN  RESIDENTS 
*DO  **s  SALES  TA>  FOR  FftEE  FLYER  SEND  221  STAMP  OR  SASE 

DEALER  FOR 
TEN-TECAMFJ 

P.O.  BOX  1101  DEPT.  N        hours 

12671  DIX-TOLEDO  HWY      ^otj^otestm^-s*. 

SQUTHGATE,  MICH   48195  PHONE  (31 3)  2*1-7773 


Hal  Tronix,  Inc 


HAL" 

HAROLD  C  NOWLAND 
WSZXH 


***  Super  Comshack  64  •** 

Programable  Repeater  Control ler/HF  &  VHF  Remotes/ Autopotch 


Enqmeerinrj  Consulting  583  Candlcwood  St  Brea,  Ca  q?62i  Tel  7M-671-2009 

nf  Mnt  t     m  ■  rt£  jc    ■    uhi  ■    rinn    j~c  ■      ititt    fv  t  n  *  i     n i  ■ j    **     x  _  _  . \ 


RfflQTf 


CS645*  HHI"  CART*  CSC 


BASE    X/flX 

'"   HIT. 


Fl 

is 


7S7/7fr?/9*0 
4  40  /  440, 1 C7  35 

ftffWIE  *2 


"juu 


FT    7??R/?67.TS-7n/«ll 


BLFtAfER  CMTMHUQ 
*Chargi  *H  access  cook  rer.:.+£  |j 

*  -  -  .jtf-dt-  mil  to  cr  (D  toil 
*itr»  tauchiones  (rant  Hi 
•AJarm  ctti  &  euiae&aite  untie 

•  Macro ccr  mends.  22 fltgfts mat 
'37  CTC&5  manual  laulfl paging 
•Co*  praci  ice  &  voice  raeetjati. 

"  flu  Ittf  unci  ion  voice  alarm  cloci 

M.f  arifnrr  *i 

■  1 0  Memoneveulfl  mode  sei 
■Scan  up/down  set  rale  or  step 
"Yonaac*.  all  conlrol  commands 


M/T0P  ATCH  A  KV 

f  All  ROTOR  CONTROL 


*  J00  Atfe/QUlcfcftei  mam  rate.'! 

*  S 00  all  signs  (mdbgv  J?  sub  lone 
•SO  snathe tftsatjlete"^ 

a  pr  tor  ^  lv  access  coop& 

*['-irKtio/g^<va«  &  reverse  jafc 
♦full  or  Hair  ouptat  i  level  com ,  > 
•Secur  ity  mott/  TT  ragrfjKt  Cfi/off 
•Slin  nCl/Sprmilel  *i 
"  Reverse  P  aictv  acl  ive  all  mooes 
•Gall  *a>1  tng/quiot  dual  i    reset 

¥.H.F.  REHPTE  »2 
•Dual  VF0V  ftev7SptLlSO0R  <Haci 
*5el  Scan  inc  &  of  father  resume 


Hew  ¥er  4.0  features 
"i^ivjAjai  u«r  access  cam 
*0tst  md/«r  printer  tagging 
«Unllmi«OTtwlarY&  ttra^ 
■sore  f  000  <t*  digit  )tei  »i 
■7ff>22HHfl/tMejCr* 

"New  coawutar  *DuntfinQ  roia 
*  if****?  axes  pr  t»<  lap* 
*2  Tone  cacjirg  «.  Faciat  Inert 


Suoar  turn****  CS645  $  J49  9S 

•  t4  DD  stiip  USA,  incl   coaptilar 


1 6 tar  r at*  H  dfei .  cab  l«  A  *anuai 
(si  mo  tax  version  inc  act  racaanj) 


5TSIQ1  OPTlflKS 

■  E  kernel  fWav-  Gmtrtf   3  D£f)T  rtls/S  * 
5  open  as  nettor  outputs.  .CS-  6$  79  95 
^EPROM  Aulii  boot  Car  Ir^B  custom  i»! 


v^your  system 

*  Beam  txrA  rol. 
tsam  ,  1  degree  incf  e 

*  Manual  |  PefundaiJ 
*Rcw  ^  col.  frBQ  control 
*CS4DC  5wnchflr  PS 


CAR1 199,95 

ing and  rotates 

Hfll    14995 

.nm  $1500 

RAP  1149  95 
DCFSH  19  95 


MINJIBFARTATJ    COMPUTER  fOMTROI    FT-777R 
Programs  and  Scans  iOOch.  in  Han  /General  coverage  Converts 
ma  powerful  100  ch.  scanner  & pregroma  all  for  Malrjuse! 
Von  a  u       ^_^_    *  0 1  u.  i  la  rS"  meter ,  slops  scan 
FT72?fi     1™*"1      from  5(  1-9  J,  Auio  resume 

■Loads  $»  proo/em*  all  f  T-  727R 
parameters  in  less  that  1 5  sees 
"■include?  hardware  Agist  ^or  C&4 
of  IBM  PC  tM0OFL7?/S  153  95 


(•mifi[n»ii]N»T! 


LaiEPJjiM  to  A5-232  aoo  &eml  inter fac*! 
Progran  vour  avnpuler  in  besx  1o  decode  muli>digit  \\r  ings" ,  sound 
a»er  ms,  observe  codas,  includes  basic  araor »n  rar  C64  VIC2Q/Ct2a. 
worts  on  el)  cm  outers  rlQPCl   &AP  1^9  95 


10  Blaster'   IC-02/04  AT:2AT.0ltJ1209.FT727R 

rUMl  installs  inside  the  radio  m  15 1«i  9op$t audita 

I  weir  Low  standtey  drmrWCnrrgrts  law  auQwV  lOOO  a  of 

happy  users  n inabre wjen amplifier'  ■»    ^e^Mfyjl 

L^ec  ^.  c ■■•;  ^  f^,  rjaaroancy.  whan  u  needs  la  bt  JtfARDJ 

a^w  -r^,  I**)  at        FOR  All  HT  '5 

nowt'i  toucan     ^^bv%Jsl  „„,    +,„„c 

near  evgylhir^r ^Z^P^j  If  I  noMi  A6 1  %  1 9  95 

INEERIMGC6i 


12vC&4  SWITCHER 

•D^aws  s  I  a  *12* 
*70Khz  75 IE  efficient 
•Outputs  5v  *2  amps 

and  9  vac  fcOHj 
•Cryslaltfrna  base 
"p  lugs  into  C64  piWEr 

MODEL  DCPS  1 1  19.95    j£? 


Touchtone  4  Digit  Decoder 

Aofl/off  latch  with  alt  IfrDlnUi 


•low  power  CflQS  *510  *  12  VQlts 
•u«rDroororfta6fc&0,000  4^ioi»s 
"Seod&dtOT*  te  turn  on.  again  le  turn  eft 
•fioaiarrtarv*  lew*  output  drives  rtiev 

•wrtwjdigit*esei.flofil»»rig.2ie4flgitt 
■■"^lesve*^  audio  until  catiri  ra^ivwl 

•LED  displays  tab*  state.  Opt  ««t  4  fftgit 
eatracustna  lea^.l  7275)  >C*  16  95  aa 
rtodal  rSO  159  95 


MASTERCARD  -  VISA  -  CHECK"  MO  "  CARES.  ADO  IK    TEl    7l4~*71-200f 


CIRCLE  175  ON  READER  SERVICE  CARD 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


Word  it  spreading  fatl- 

Noining  male  he*  the  KRP-5000 


2  METERS-220-440 


(or  total  performance  and  value.  Not  GE,  not  even  Motorola 

aity  counts    Enjoy  high  pc        fiance  opera- 

jte  p^ogrammabil- 
3-5000  queniial  lone  pag 

iutopa- 

programmable  Morse  messages 

Call  or  write  for  the  full 
S*e  us  at  Davton  performance  story        and 

Booths  106,  107 and  108  the  suPer  va,ue  Pri«' 


Micro  Control  Specialties 

TELEX  -  *  4  93  J  DECOM 

FAX  ■§ 61 737 


Th*  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


CIRCLE  296  ON  READER  SERVICE  CARD 


coaxial  R.  F. 

antenna  switches 


#CS*3G 


ffGS-2^2 


-CS-cVG 


I    ™M^' 


_j 


Heavy  Duty  switch  for  true 

A  Kw  POWER  -  2  Kw  P.E.P. 


SJngln  Pol*,  3  Position 
Desk  or  wall  mount 
All  unuseG  positions  grounded 

♦CS-3G  -  UHF  connecters     $29.25' 
#CS3&6NC  -  SMC  connects  /  $37,75' 

2  Po§#,  2  Position,  bypasses, 
linears.  retectomet€ws,  antenna 
tuners,  etc 

eCS-2-2  -  LHF  connectors    $35.75*  | 

Single  Pole.  5  Posrtba  all  unused 
positions  grounded 

eCS-GG  -  UHF  connectors  /  $  33. 75  * 
eC$-£G-BNC  -  9NC  connectors  /  $49,50* 

#  Shipping  and  handling  for  any 

item  add  %2  each 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributor  write  or  call 
10  Canal  Street  Bristol  PA    19007 

(215)  788-5581 

CIRCLE  S3  ON  READER  SERVICE  CARD 
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Number 33  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Across  the  Country 


Special  Events  listings  will  be 
provided  by  73  magazine  free  of 
charge  on  a  space-available 
basis.  Announcements  must  be 
received  by  us  by  the  first  of  the 
month,  two  months  prior  to  the 
month  in  which  the  event  takes 
place  (by  March  1,  for  example, 
for  a  May  or  later  event).  Please 
maif  to  Editorial  Offices,  73 
Magazine,  WGE  Center,  Peter- 
borough NH  03458. 

SOUTH  BEND  IN 

JAN  a 

A  Hamfest  Swap  and  Shop 
wiH  be  held  on  Sunday,  January  3, 
1988,  at  Century  Center,  down- 
town on  U.S.  33  ONEWAY 
North  between  the  St.  Joseph 
Bank  Building  and  the  river, 
South  Bendn  IN,  Four-lane 
highways  to  door  from  all  direc- 
tions, Tables:  $5/5ft.  Round.  $15/ 
8x2.5  Rectangular;  $20/8ft.  Watl 
locations.  Talk-in  Freq:  52-52,  99- 
39r  69-09,  34-94,  145,29,  For 
more  information  contact  Wayne 
WertsKBIXU,  1889  Riverside  Dr,( 
South  Bend,  IN  46616,  (219/233- 
5307). 

MILWAUKEE  Wl 
JAN  9 
The  16th  Annual  Midwinter 
Swapfest  will  be  held  on  Satur- 
day, January  9r  1988  at  the 
Waukesha  Co.  Expo  Center 
Forum  from  8  AM  till  3  PM. 
Directions:  I-94  to  Co.  J,  south 
of  FT,  west  to  Expo,  Admission: 
$2  in  advance,  $3  at  door.  Tables 
(4  ft,):  $3  in  advance,  $4  at 
door  (electrical  outlet  $5,  as  avail- 
able). Advance  deadline  January 
2,  1988.  Dealers  welcome.  Ama- 
teur exams  given— write  for  de- 
tails. Fine  food  served  at  our  usual 
low  prices,  Sponsered  by  the 
West  Allis  Radio  Amateur  Club, 
For  tickets  or  information  write: 
WAR  EC  Swapfest,  P.O.  Box 
1072,  Milwaukee  Wl 53201  (SASE 
Please). 


Whippany  Amateur  Radio  Club 
and  the  Bellcore  Pioneers  Ama- 
teur Radio  Assn.  witl  operate 
W2TW  on  January  9, 1 300Z  -  Jan- 
uary 10,  0100Z  and  January  10, 
1300Z-2000Z  from  Historic 
Speedwell  Iron  Works.  SSB 
operation  will  be  in  the  lower 
25  KHz  of  the  General  80,  40, 
20,  15  and  10  meter  bands, 
144.220  MHz,  146.58  MHz  FM, 
CW  operation  will  be  in  the 
lower  25  KHz  of  the  General 
80,  40,  20,  15  and  10  meter 
bands.  Novice  CW  operation 
will  take  place  the  first  15  minutes 
of  each  hour  in  the  80,  40,  15, 
and  10  meter  Novice  bands, 
and  10  meter  Novice  phone. 
Three  HF  stations  on  the  air 
covering  all  bands.  For  special 
QSL  card,  send  QSL  and 
business  SASE  to  K2ASM  via 
callbook. 


MORRISTOWN  NJ 
JAN  9-10 

To  commemorate  the  150th 
anniversary  of  the  first  public 
demonstration  of  the  eletromag- 
netic  telegraph,  January  11,1838, 
by  Samuel  F,B.  Morse  and 
Alfred  Vail;  the  AT&T  Bell  Labs 


BETHEL  CT 
JAN  9-15 

In  conjunction  with  National 
Bicentennial  of  the  Constitution 
activities  and  the  special  "We 
the  People"  WAS  Award,  the 
Bethel  Educational  Amateur 
Radio  Society  (BEARS),  will  be 
operating  KZ1Z  (KZ2QQZ),  on 
all  HF  frequencies,  using  SSB. 
CW,  Packet,  RTTY  and  SSTV 
modes,  in  both  the  General  and 
Novice  portions  of  the  bands, 
during  the  week  of  January 
9-15.  1988.  QSL,  with  a  SASE, 
to:  BEARS,  Bethel  Middle  School, 
1  School  Street,  Bethel  CT 
06801 . 

HAMMOND  LA 
JAN  16 

Southeastern  Louisiana  Uni- 
versity ARC  and  SELARC  will  hold 
its  annual  Hamfest  at  Southeast- 
ern Louisiana  Univ.  Doors  open  9 
AM-3  PM  on  Saturday  the  16th. 
Admission  is  free.  The  first  table  is 
free.  Extra  tables  are  $5.  Talk-in 
on  146.4/147.0.  Food  and  drinks 
available,  dealers,  technical  and 
informative  forums,  and  QRRL  VE 
exams,  Pre-register  for  exams 
by  sending  Form  610,  copy  of 
license,  and  check  for  $4.35  to 
SELARC,  Contact:  Joe  Magro 
WQ5R,  534  Iverstine  Lane,  Ham- 
mond LA  70401. 


FORT  MYERS  FL 
JAN  23 

Announcing  the  City  of  Palms 
Hamfest.  To  be  held  at  Moose 
Lodge  Hall  #1899,  1900  Park 
Meadow  Drive,  Fort  Myers  FL  on 
the  23rd  of  January.  Talk-in  on 
146.28/88  (W4LX).  Doors  open  at 
9  AM.  Tables  are  $10  each  and 
tickets  are  $3.  All  reservations 
should  be  made  before  Dec.  15, 
1 987.  Please  make  check  payable 
to  ,lFMARC'\  Mail  to  N.M.  Corn- 
well,  Jr.h  Fort  Myers  Amateur 
Radio  Club,  PO  Box  4814,  North 
Ft  Myers  FL  33918-4814.  Or  call 
81 3/332-1 503. 


SOUTHFIELD  Ml 
JAN  24 

The  Southfield  High  School 
Amateur  Club  is  sponsoring  their 
20th  Annual  Swap  and  Shop  on 
January  24,  1988,  at  Southfield 
High  School,  24675  Lahser, 
Southfield  Ml  48034.  Doors  open 
at  6  AM  for  exhibitors.  Open  to  the 
public  at  8  AM  to  3  PM.  Admission 
is  $3.  Reserved  tables  are  $20 
for  two  8-ft.  tables  (paid  in  ad- 
vance). Additional  reserved  tables 
$10  each.  Tables  will  also  be 
available  at  the  door.  Lots  of  park- 
ing, food  and  door  prizes,  Alf  prof- 
its from  this  affair  will  go  toward 
Electronic  Scholarships  and  to 
support  the  activities  of  Southfield 
High  School's  Amateur  Radio 
Club.  For  more  information  and/or 
reservations,  write  to:  Robert 
Younker,  Southfield  High  School, 
24675  Lahser,  Southfield  Mi 
48034. 

INVERNESS  FL 
JAN  30 

The  Eighth  Annual  Citrus  Coun- 
ty Hamfest  sponsored  by  the  Sky 
High  Amateur  Radio  Club  will  be 
hetei  January  30,  1988,  at  Inver- 
ness FL,  Afl  functions  will  be  held 
inside  the  10,000  sq.  ft.  airconda- 
tioned  auditorium  at  the  county 
fairgrounds,  4  mites  south  of  In- 
verness on  US  Route  41.  The 
building  will  be  open  to  vendors  at 
7  AM  and  open  to  the  public  at  9 
AM.  Ham  gear,  new  equipment, 
surplus  items,  rare  parts  and  com- 
puters will  be  featured.  Tables  are 
$5,  not  including  admission.  Ad- 
mission is  $3  advance  and  $4  at 
the  door.  XYLs  admitted  free  with 
OM.  Food  and  drink  available. 
Talk-in  on  146.355/955.  For  more 
information  or  tickets  call  Bob 
Gordon  at  904/628-5045  or  write 
SHARC  Hamfest,  PO  Box  572f 
LecantoFL  32661. 


MARSHALL  ISLANDS 
JAN  30-FEB  8 

The  Kwajalein  ARC  will  operate 
KX6BU  from  0600Z  January  30 
until  0600Z  February  8,  1988,  to 
commemorate  the  44th  anniver- 
sary of  the  battles  of  Kwajalein 
and  RoiNamur.  Frequencies: 
SSB,  14.250,  21,350,  28,550; 
CW,  7.050,  14.050,  21.050, 
28.050.  For  $7  KX6BU  will  issue  a 
QSL,  a  certificate  and  a  64-page 
book  on  the  battles.  $3  will  bring 
the  QSL  and  certificate.  All  re- 
quests should  be  to  KX6BU,  PO 
Box  444,  APO  San  Francisco  CA 
96555. 

WHEATON  IL 
JAN  31 

Wheaton  Hamfest  '88,  The 
Odeum,  Villa  Park  IL.  Con- 
tact Wheaton  Community  Radio 
Amateurs.  PO  Box  QSL,  Wheaton 
IL  60109.  Information  Phone: 
312/629-8006.  Tickets  are 
$4  advance  with  triple  prize 
stubs.  $5  at  the  door.  All  tables 
reserved. 

YONKERS  NY 
JAN  31 

The  Yonkers  ARC  is  sponsoring 
their  Winter  Electronics  Fair  at 
Lincoln  High  School  on  Kneeland 
Ave.,  in  Yonkers  NY.  Admission 
is  $3>  children  under  12  are 
free.  Sellers  tables  $10  or  a  $1 
a  foot,  if  you  bring  your  own 
table.  Registration  in  advance 
for  club-provided  tables 
(limited  number  available). 
Doors  open  for  sellers  at  8  AM; 
doors  open  for  buyers  at  9  AM. 
Fleamarket  hours  are  from  9  AM 
to  3  PM.  Absolutely  no  tailgatlng 
will  be  allowed.  Talk-in  on  146,865 
MHz  or  440.150  MHz.  For  more 
information,  contact  Otto  Supfiski 
WB2SDG  after  5  PM  at  914/969- 
1 053. 

1988  OLYMPIC  GAMES 
ALL  FEBRUARY 

Operators,  K6ELX/VX6  and 
KB6IUA/VX6,  employees  of 
ABC's  Wide  World  of  Sports  will 
operate  from  Calgary  during  the 
month  of  February  1988,  SSB  and 
CW  1 0m  -  80m  and  FM  on  2m  and 
220,  For  special  Olympics  QSL, 
PSE  QSL  via  the  bureau  attention 
K6ELX  or  direct  to  the  operators' 
addresses:  K6ELX/VX6  Elliot 
Block,  PO  Box  486,  Hollywood  CA 
90028  or  KB6IUA/VX6  Chuck 
Pharis,  9604  Hillhaven  Avenue, 
Tujunga  Ca  91042.  For  direct 
QSLs  a  number  10  SASE  is  a  er- 
musL 
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THE  RF  CONNECTION 

-SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Part  No. 

Description 

Price 

PL-2S9W5A 

UHF  Male  Phenoto,  USA  made 

S.50 

63-1SP-105Q 

PI  >  259  PhenoHc.  Arnphefiol 

.75 

S3822 

PL-  259  Teflon.  Amphenol 

1.45 

Pi-259*ST 

W  Male  &hw  Teflon.  USA 

1.30 

UG-175 

ReOucer  for  RG-58 

.20 

UG-176 

Reducer  far  RG-59  A  MINI  8 

.20 

UG-21D/U 

N  Maie  RGB,  213,  214,  Amphenol 

2.95 

UG-21BW 

NMaleftG-6,  213,214,  Kings 

3.75 

9913/PIN 

N  Male  Pin  f  of  99 1 3 ,  90S6h  82 1 4 

fits  UG^  I0VU&  UG-21B/U  N's 

1.50 

UG-2lD;99i3 

M  Mate  for  RG-8  with  9913  Pm 

3.95 

UG-3 18133 13 

N  Male  for  RG-8  with  9913  Pin 

4,75 

U&146JU 

N  Male  to  SOZ39,  Teflon  USA 

500 

UG-B3/U 

N  Female  to  PL  259,  Teflon  USA 

5.00 

"THIS  LJ5T  REPRESENTS  ONLV  A 
FRACTION  OF  OUR  HUGE  INVENTORY' ' 


^115 


THE  R.F,  CONNECTION 

213  North  Frederick  Ave.  #11 
Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  OR  COD. 

UPS  C.0.0,  ADD  $2.00  PER  ORDER 


CIRCLE  1 15  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JCIST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  dad  board 
Peel  off  film  and  etch 

convenient  814  x  11  size 

With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $3  95  1 0  Sheets  only  $5.95 

add  $  1 ,00  postage       NY  Res,  add  safes  tex, 

The  MEADOWLAKE  Corp. 

Dept.B,  P.O.  Box  497 

Morthport,  Mew  York  1  1  768 


CfRCLE  55  ON  READER  SERVICE  CARD 


...Jlmrica's  Best  tept  Secret! 

iivir 

TEN-TEC 


For  the  serious 

radio  operator! 


PARAGON  HF  TRANSCEIVER,  MODEL  535 

MEET  AMERICA'S  NEWEST  FULL  FEATURED.  SYNTHESIZED 
TRANSCEIVER  GENERAL  COVERAGE  ALL  MODE  RECEIVER 

TUNES  FROM  \QQkHZ  TO  29. 999 .999 MHz.  THANSMfT  AT  100 
WATTS  OUTPUT  ON  ALL  AUTHORIZED  FREQUENCIES  FROM 
1.8  TO  29.999.999MH};,  SSB,  GW,  FSK  AND  OPTIONAL  FM. 
NOISE   BLANKER  AND  SPEECH1  PROCESSOR  ARE 

STANDARD  EQUIPMENT,  DUAL  VFOrS,  RX  OFFSET. 


LIST  PRICE  $2445  00 

SALEPHECE         $1 795.00  Hf 
(LIMITED  TIME  ONLV  i 


MISSION  COMMUNICATIONS 

11903  AliciClcic] re.       Suite  '.-MO 
h&USTON,  TfXAS  7706? 

(713)  879-77G4 


Need  Quick 

Turnaround 

on  CRYSTALS? 

Try  Our  E.O.D. 

(Emergency  Order  Dept.) 

and  get 

JAN  QUALITY 
and  STABILITY 
PLUS  Low  Prices! 


Vou  benefit  from  21  years  of 
manufacturing  quality  crystals 

for  industry,  military  services, 
radro  amateurs,  citizen  band 
and  experimenters 

To  Get  Free  Catalog 
Call  or  Write 

JAN  CRYSTALS 

RO,  Box  06017 
Ft  Myers,  FL  33906 
VISA         {813)936-2397 


MflilnrCard 


CALL  1-800-237-3063 
FREE  (Except  Florida) 

CIRCLE  22  ON  READER  SERVICE  CARD 


DEN-TRONICS 

Amateur  Radio  &  Computers 

6102  Deland  Road  •  Flushing,  Ml  48433 

(313)659-1776 


"YOUR  PACKET  CONNECTION" 

Kantrontcs  •  AEA 

Terminal  programs  for 

popular  computers: 

Software  Kaniron  ic  s  Software 


MBA-TGR 

SWLTEXT 

Hamsoft 

APPLE 

IBM 

Amtor 

H-89 

DQ-44 

Ham  rex 

DDX-64 

Amtorsoft 
Supertop 

CIRCLE  103  ON  READER  SERVICE  CARD 


Low 
prices 


^C 


i«l 


SPECTR  UM 


W 

617  West  Elk  Avenue*  Bern  berg  Center 
Elizabethton,  Tennessee  +  37643 

TENNESSEE'S  NEWEST  HAM  STORE 


.* 


CHECK  IT  OUT 


f  f 


v*  This  months  Special— Paragon  _  .  .  ,  , 

at  an  unbelievable  low  price 

Authorized  Dealer  For— TenTec,  Astron, 
MFJ,  and  Larsen  [F0B Eli^betotur.) 

add  5%  Visa  &  Mastercard 
Call  Toll  Free  $2.00  COD  Fee 

1-800-338-0804 

Tennessee  Volunteers  (615)  543-5688 


VACUUM  CAPACITORS 

Jennings  Vacuum  Vari- 
able Capacitors  re- 
moved  frorn  equipment; 
#UCSXF-150f>lO  Vac- 
uum Variable  Capacitor, 
20-1500  pf  10KVmax; 
10"L  x  5.1"  dia,  6  lbs   Used $175 

#UCS-300-1G,  10-300  pf  10  KV  max:  8,SJJL  x  2.6" 

dtar  4  lbs,  Used  .«* $110 

#lJC5L-465-5, 5-465  pf  5KV  max;  5.5"Lx  2,3"  diaf  2 
lbs,  sh.  Used $75 

HIGH  VOLTAGE  TRANSFORMER  for  your  power  amp! 
Primary  1 15  VAC  5Q-GQ  Hz;  Secondary  6336  VCT  500 
ma,  8300  V  insulation;  110  lb  sh.  #19/5368, 
used r ,.,„.. h  *+,„,.„,,.„.,  ,$85 

CHOKE  for  above,  11  Hy  500  ma;  42  lbs. 
#L8/T366  Used ,„.„ ,$17.50 


Price*  F.O.B.  Lima,  0.  •  VISA.  MASTERCARD  Accepted, 

Allow  lor  Shipping  -  Write  tor  latest  Catalog  Supplement 

Address  DapL  73  -  Ptioite  419/227-6573 


FAIR    RADIO    SALES 

1016  E,  EUREKA  ■  Box  1105  *  LIMA,  OHIO  ■  45802 


CIRCLE  75  ON  READER  SERVICE  CARD 


SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 

FOR  MORE  INFORM  A  TIOiV 


IT 


/Hidland 
Technologies 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT59715  (406)586-1190 


CIRCLE  252  ON  READER  SERVICE  CARD 


The  Mean  Little  Kit 

This  24~piece  kit  of  computer/electronic  tools  includes 

7  screwdriver  sizes,  adjustable  wrench,  2  pair  pliers, 
wire  stopper,  knife,  alignment  tool,  stainless  rule,  hex 
key  set,  scissors,  2  flexible  files,  burnisher,  soldering 
iron,  solder  aid,  coil  of  solder,  and  de  soldering  braid. 
Highest  quality  padded  zippercase  measures  approxi- 
mately 6  x  9  x  1-3-4"  inside.  Send  check  or  money 
order,  or  charge  VISA  or  MASTERCARD,  We  pay  the 
shipping  charges.  Guaranteed  satisfaction,  Free  tool 
catalog  on  request 

Order  JTK-6  Tool  Kit  . . $89.00 

Jensen  Tools  Inc. 

Dept  158  7815  S,  46th  St, 
Phoenix,  AZ  85044-5399  (602)  968-6231 


CIRCLE  187  ON  READER  SERVICE  CARD 


CIRCLE  100  ON  READER  SERVICE  CARD 


CIRCLE  245  ON  READER  SERVICE  CARD 
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Number  34  on  your  Feedback  card 


A  MSA  TS 


Andy  MacAtfister  WA5ZIB 
23 1 0  Romayor  Court 
PeartandTX  77581 


A  YEAR  WITH  HAMSATS 

Since  the  first  HAMSAT  column 
one  year  ago  this  month,  I  have 
reported  on  many  amateur  sat- 
ellite topics,  such  as  tracking 
methods,  station  profiles  includ- 
ing mobile  systems,  information 
sources,  satellite  specifications 
and  activity  updates.  Much  of  this 
information  is  still  valid  and  use- 
ful, If  you're  new  to  satellites, 
check  these  back  issues! 

Telemetry 

Satellite  telemetry,  or  the  report 
the  satellite  makes  about  its  gen- 
eral condition,  is  the  only  way 
ground-control  stations  can  moni- 
tor the  vital  signs  of  our  rather 
remote  and  inaccessible  re* 
peaters  in  the  sky-  Once  an  ama- 
teur satellite  is  launched,  it  is  out 
of  reach  for  life.  By  analyzing 
telemetry  data  such  as  tempera- 
tures, voltages,  currents,  power 
levels  and  other  information,  the 
lifespan  of  the  satellite  can  be  ex- 
tended if  control  functions  were 
built  into  it. 

OSCAR  1  was  designed  with  a 
projected  lifespan  of  30  days. 
Even  with  such  a  short  life  ex- 
pectancy, the  designers  and  ob- 
servers wanted  some  form  of 
feedback.  The  145-MHz  beacon 
transmitted  "HI"  in  CW.  The  on- 
board oscillator  (a  two-transistor 
astable  multivibrator)  incorporai- 
ed  thermistors  that  would  vary  the 
clock  rale  with  changing  tempera- 
ture. By  counting  the  number  of 
times  the  "HI'1  was  sent  each 
minute,  the  satellite's  tempera- 
ture could  be  calculated  using  a 
graph  or  simple  formula. 

Although  today's  amateur  sat- 
ellites are  far  more  complex  than 
early  OSCARs,  we  still  use  feed- 
back for  data  collection  and 
spacecraft  control.  Receiving  and 
decoding  telemetry  sent  from  the 
satellite  provides  insight  to  the 
state  of  affairs  onboard  the  orbit- 
ing  hamsat. 

All  amateur  radio  satellites  have 
used  CW  for  beacons,  and  most 
have  employed  it  for  their  primary 
method  of  communicating  tele- 
metry data* 

UOSAT-OSCAR-9  and  -1 1  are 
rarely  heard  transmitting  anything 
except  1200-baud  ASCII,  but  they 


Amateur  Radio  Via  Satellite 


are  both  capable  of  CW  at  1 0  or  20 
wpm.  They  can  also  generate  four 
other  ASCII  speeds,  60-wpm  RT- 
TY,  and  a  Dig i talker  voice  synthe- 
sizer experiment. 

The  telemetry  from  Fuji-OS- 
CAR-12  is  1200-baud  Manches- 
ter-encoded bi-pfrase  PSK  (Phase 
Shift  Keying)  when  in  the  JD"  or 
digital  mode.  However,  when  in 
the  analog  or  JlJApl  mode,  CW 
telemetry  reminiscent  of  AMSAT- 
OSCAR-8  can  be  heard  on 
435J97MHZ, 

AMSAT-OSCAR-10  has  a  soft- 
ware-driven telemetry  system 
capable  of  any  digital  code. 
Morse,  RTTYt  and  PSK  were  the 


most  common  forms  heard  on  the 
general  beacon.  Today,  even 
though  the  satellite  is  stilt  func- 
tion rngt  the  toss  of  the  computer 
memory  has  made  telemetry  im* 
possible.  There  is  only  a  steady 
carrier  or  nothing  at  all  on  the  bea- 
con frequencies.  This  type  of  sys- 
tem, using  software  to  configure 
the  telemetry,  will  be  used  on 
Phase  3C,  but  with  the  more  ex- 
pensive radiation-hardened  mem- 
ory chips. 

If  you'd  like  to  try  decoding 
telemetry,  RS10/11  provides  full- 
time  CW  data  on  frequencies  you 
can  hearwith  simple  and  inexpen- 
sive equipment. 

Since  their  launch  In  June  1 987, 
this  system,  including  the  host 
satellite,  COSMOS  1861T  has 
provided  thousands  of  contacts 
for  hams  around  the  world .  Modes 
A  and  K  are  used  more  often 


RS10  raw  Off  taleaetry: 

RS10  NSS1  NS00  ND10  NG45 
HU4S  1100  K00  1000 
AS36  AI27  AD40  AG35 
MU00  MW4B  MK48  A089 

ES10  telemetry  miter  decoding: 


Data  sampling  period  is  10  minutes. 

20  dB  receive  attenuator  is  out. 

10  dB  receive  attenuator  is  out. 

15  Mtr  receiver  is  on. 

2  Mtr  receiver  is  on. 

Special  service  channel  is  off. 

10  Mtr  beacon  power  is  1  Watt. 

2  Mtr  beacon  power  is  1  Watt. 

First  memory  board  is  off. 

Second  memory  board  is  off. 

Special  channel  memory  status  is  open. 

Code  store  memory  status  is  open* 

Memory  output  is  to  10  Mtr  beacon. 

15  Mtr  ROBOT  tct.  atten.  is  off, 

2  Mtr  ROBOT  rev.  atten.  is  off. 

Special  service  ch.  xmtr  pwr  is  1  Watt. 

Main  power  supply  voltage  is  20.25  Vdc. 

2  Mtr  power  output  is  0  Watts. 

10  Mtr  power  output  is  1  Watt. 

15  Mtr  receiver  AGC  voltage  is  9  Vdc. 

2  Mtr  receiver  AGC  voltage  is  9  Vdc. 

Special  channel  revr  voltage  is  0  Vdc. 

10  Mtr  command  mode  is  of f . 

2  Mtr  command  mode  ia  off. 

10  Mtr  xmtr  temp,  is  2d  deg.  C. 

2  Mtr  xmtr  temp,  is  17  deg.  C, 

Main  PSU  temp,  is  30  deg.  C. 

9V  revr  PSU  temp,  is  25  deg.  C. 

Backup  receiver  voltage  is  0  Vdc. 

15  Mtr  ROBOT  revr  IF  voltage  is  9,2  Vdc. 

2  Mtr  ROBOT  revr  IF  vol tag!  is  9.2  Vdc. 

Robot  QSO  counter  shows  about  80  QSO's. 


because  there  is  desense  of  the 
150-MHz  command  receiver  on- 
board COSMOS  1861  whenever 
the  RS  units  are  switched  to  Mode 
T  (because  of  its  two-meter  out- 
put). This  leaves  the  10-meter 
downlink  as  the  most  commonly- 
heard  signal .  Since  up  to  one  Watt 
of  output  power  is  allocated  to 
the  beacon  frequencies,  the  CW 
telemetry  can  be  heard  by  any 
reasonable  10-meter  receiver 
hooked  up  to  a  dipole  antenna, 
or  even  a  piece  of  wire  along  the 


Fig.  1.  Raw  and  decoded  RS-10  telemetry. 


The  frequencies  used  for 
telemetry  are  usually  29.357  MHz 
for  RS-10  and  29.407  MHz  for 
RS-1 1 ,  The  CW  is  relatively  easy 
to  copy,  but  uses  a  mix  of  letters 
and  numbers  that  may  cause 
some  confusion.  It  Is  best  to  tape 
record  the  signals  and  play  it  back 
later  to  ensure  accuracy. 

A  complete  frame  of  data  in- 
cludes 16  blocks,  each  with  two 
letters  followed  by  two  numbers. 
The  satellite  identifier  (RS-10  or 
RS-1 1)  precedes  and  follows  each 
complete  frame,  A  sample  of  actu- 
al telemetry  as  received  from 
RS-10  in  earty  November  is  shown 
at  the  top  of  Figure  1 . 

Earlier  RS  and  ISKRA  space- 
craft used  similar  data  formats.  In 
these  satellites,  the  letters  simply 
designated  the  channel  being 
sampled.  For  RS-10M1  the  let- 
ters are  used  to  define  the  status 
of  various  systems  onboard  the 
spacecraft.  Previous  satellites 
used  numbers  to  define  voltage, 
temperature  and  other  readings 
taken  from  sensors  on  the  satel- 
lite. This  has  not  been  changed. 
The  lower  portion  of  Figure  1 
shows  the  information  obtained 
when  all  the  letters  and  numbers 
in  the  upper  portion  have  been  de- 
coded. 

Decoding  a  single  frame  of  data 
provides  a  snapshot  of  condi- 
tions onboard  Decoding  several 
frames  during  a  pass  gives  a  mov- 
ing picture  view  of  the  satellite's 
systems.  Voltages  and  tempera- 
tures may  fluctuate  as  the  satellite 
moves  from  sunlight  to  darkness. 
Watching  frames  from  consecu- 
tive orbits  may  show  modifica- 
tions implemented  by  ground  con- 
trol stations  in  the  Soviet  Union  to 
the  transponders  and  beacons  in 
the  satellite. 

Next  time  you  are  on  RS-1 0/-1 1 , 
check  the  beacon  frequency  and 
collect  a  few  frames  of  telemetry. 
To  convert  the  raw  telemetry 
blocks  to  functional  form,  use 
Table  1 .  As  an  example  of  how  to 
use  the  table,  find  Block  9  in  the 
raw  telemetry  from  Figure  1.  II 
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reads  "AS36".  Checking  with 
Table  1,  the  letters  portion  of 
the  block  show  thai  the  first 
memory  board  is  off.  When  de- 
coded, the  numerical  portion  of 
the  block  yields  (he  temperature, 
in  degrees  Celsius,  of  the  ten- 
meter  transmitter.  Using  the 
equation  T  =  (N  -  10).  where  T  is 
the  decoded  temperature  and  N 
is  the  two-digit  number  in  Block  9. 
the  result  is  3  comfortable  26  de- 
grees C. 

A  few  of  the  telemetry  blocks 
require  explanation.  The  receiver 
attenuators  referred  to  in  the  letter 
status  indicators  for  Blocks  2  and 
3  can  be  used  in  combination  giv- 
ing four  possible  signal  input 
levels  instead  of  three.  By  using 
them  together,  as  much  as  30  dB 
of  receiver  attenuation  can  be 
switched  in.  Other  configurations 
are  0-,  10-  or  20-dB  attenuation. 
The  ROBOT  receiver  attenuators 
shown  in  Blocks  14 
and  IS  are  only  sin- 
gle-stage 10-dB 
types. 

The  ROBOT 
QSO  counier  not- 
ed in  the  number 
conversion  column 
of  Table  1  is  quite 
different  from 
those  in  RS-5  and 
RS-7,  In  the  earlier 
satellites,  the 
telemetry  present- 
ed the  number  of 
contacts  logged  by 
the  autotranspon- 
der  The  number 
could  increment  to 
a  maximum  of  99. 
With  RS-10/-1  1, 
the  counter  will 
show  '  W  until  at 
least  32  QSOs 
have  been  made 
At  that  point  the 
telemetry  number 
in  Block  16  wilt 
show  "80"  As  the 
counter  approach- 
es '99",  the  actual 
number  of  loggings 
wilJ  be  rising  from 
the  thirties  up  to 
128,  the  maximum 
number  of  call- 
signs  the  memory 
will  hold.  Before 
the  memory  is  filled 
up,  the  ground 
control  station  will 
download  the  list  of 
callsigns  worked 
by  the  ROBOT. 

A  slightly  modi- 
tied  form  of  teleme- 
try may  be  heard  if 


you  listen  while  a  command  sta- 
tion has  access  to  the  satellite.  All 
of  the  leading  tetters  in  each  block 
will  have  an  extra  dot  or  dash 


hemisphere  command  stations. 
However,  with  enhanced  ten-me- 
ter propagation,  it  may  be  possi- 
ble to  monitor  the  downlink  while 


"Certain  blocks  of  the 

RS-10/-11  telemetry 

can  be  quite 

useful/' 


added.  If  the  command  station  is 
accessing  via  15  meters,  a  dot  is 
added,  turning  an  I  loan  S,  or  an  N 
to  an  R.  If  the  control  station  is  on 
two  meters,  the  I  will  become  a  D 
and  the  N  will  change  to  G.  This 
also  applies  to  the  other  leading 
letters.  Here  in  the  states,  the 
modified  telemetry  will  be  hard  to 
hear  since  there  are  no  western- 


the  satellite  is  over  the  Soviet 
Union. 

Decoding  telemetry  may  seem 
to  be  only  a  tool  for  ground 
controllers  or  a  curious  exercise 
for  serious  satellite  chasers  This 
is  not  the  case.  Certain  blocks 
Of  the  RS-10M1  telemetry  can 
be  quite  useful  even  for  those 
interested  only  in  making  con- 


Block  f  Letter  Stmt u a  Indicators 

1      IS  -  Data  sampling  per,  is 
-  Data  ■  up  ling  per.  is 


H  -  20  dB  rcr. 
-  20  dB  row. 


ID  - 
ND  - 

IG  - 

NG  - 

SU  - 
NU  - 


10 

10 

15 
15 


fi  H 

dB 

Mtr 
Mtr 


rev* 
rcr* 


it  ten. 
at tan. 

atten. 
at  t  e  n , 


IB 

is 

IS 


00 
10 

in. 
out. 

in. 
out. 


BID, 

sin. 


Numbsr  Conversion  Equations 

Hal a  (20  Ydc)  power  supply  voltage 
V  =  H/4  Vdc 

2  Mtr  transponder  pover  output 
P  =  N/10  Watts 

10  Mtr  transponder  power  output 
P  «  H/10  Watts 


receiver  an 
receiver  ii 


2  Mtr  receiver  is 
2  Mtr  receiver  is 


r  off. 
r  on. 

off. 
on. 


15  Mtr  receiver 

V  =  N/6  Vdc 


AGO  voltage 


2  Mtr  receiver  AGO  voltage 
V  -  N/5  Vdc 


IW  -  Special  service  channel  off* 
NW  -  Special  service  channel  on, 

IX  -  10  Mtr  beacon  pover  is  1  W. 
NK  -  10  Mtr  beacon  power  is  0.3  1 . 


Special 
V  m   N/6 


service 
Vdc 


channel  voltage 


tacts  through  the  transponder, 
A  quick  look  at  the  letters  in 
Blocks  4  and  5  will  indicate  which 
radio  to  use  for  the  uplink.  In 
Figure  1.  these  two  blocks 
showed  '"NG"  and  "NU"  res- 
pectively. From  Table  1,  note 
that  these  letter  status  indicators 
state  that  both  the  15-  and  two* 
meter  receivers  are  active 
Instead  of  testing  an  uplink 
band  to  see  if  it  is  being  re- 
ceived by  the  satellite,  a  quick 
look  at  the  telemetry  can  save 
time. 

Another  group  that  finds 
the  telemetry  useful  are  those  in 
education.  What  better  way  to 
explain  orbital  mechanics  to 
high-school  students*  than  to 
actually  predict  orbits  and  ihen 
listen  to  a  satellite  and  decode 
its  telemetry? 

More  information  on  the  teleme- 
try of  the  other  hamsats  can  be 

found  in  the  Satel- 
lite Experimenter's 
Handbook  by  Mar- 
tin R.  Davidoff  and 
the  JAS-1  Satellite 
Handbook  Both 
are  available  from 
AMSAT.  A  comput- 
er program  for  Ihe 
PC  and  PC  com- 
patibles is  also 
available  from  AM- 
SAT. It  will  capture 
and  decode  U-O-9 
and  -11  telemetry 
when  used  in  con- 
junction  with  a 
modem  and  two- 
meter-FM  receiver. 


10  Mtr   command  mode   on/off 
00  -  OFF,    any  other  number*  = 


ON 


10 
NO 

AS 


10 


11 


13 


13 


14 


15 


10 


AE 


AD 


-  2  Mtr  beacon  power   ii   1  I. 

-  2  Mtr  beacon  power  is  0-3  W. 

-  First  memory   board  is  off. 

-  First  memory  board  is  on. 

-  Second  memory  board  is  off. 

-  Second  acmory  board  is  on. 

-  Special  channel  mea.   open* 

-  Special  channel  siem.   closed. 


2  Mtr  Co* 
00  *  OFF, 


land  mode  on  /off 
other  numbers 


ON 


AG 


-  Code  store  memory  is  open. 

-  Code  store  memory  is  closed. 


AU  -  Memory  output  to  10  Mtrs. 
MU   Memory  output  to  2  Mtrs. 


10  Mtr  transmitter  temperature 
T  =  (N  -  10)  deg.  C. 

2  Mtr  transmitter  temperature 
T  =  (N  -  10)  del.  C, 

Main  (20  Vdc)  PSU  temperature 
T  =  (N  -  10)  deg.  C. 

OV  receiver  PSU  temperature 
T  =  (N  -  10)  dag.  C, 

Backup  BY  PSU  voltage 
V  -  N/5  Vdc 


AW  -  16  Mtr  ROBOT 

MI  -  15  Mtr  ROBOT 


Alt 


-  2  Mtr  ROBOT 

-  2  Mtr  ROBOT 


rev.  atten.  in. 
rev .  atten .  out . 

rev.  atten.  in. 
rev.  atten.  out. 


15  Mtr  ROBOT 

V  =  N/5  Vdc 

2  Mtr  ROBOT 

V  =  N/5  Vdc 


receiver  IF  voltage 


receiver  IF  voltage 


AO 
MO 


-  Special  Ch.    power  ia  1  W. 

-  Specie!   Ch.    power   ie  0.3  W 


ROBOT  EJSO  counter:   0-32  ()S0,b=OO 
32-128  QSO1 s  yields  80-00 


Fig.  2  Telemetry  decoding  definitions  and  equations  for  the  RS-10  and-1 1  satellites. 


Updates 

A-O-10  was  re- 
leased for  guarded 
use  in  mid- Novem- 
ber, The  batteries 
appear  to  be 
in  good  shape  and 
the  M  o  d  e  *  B 
transponder  is 
working  well.  The 
DX  is  out  there! 
Check  the  AMSAT 
nets  for  scheduling 
since  there  is  some 
rather  serious 
eclipsing  and  satel- 
lite aclivily  must  be 
avoided  during  1  hat 
time. 

FO-1 2  continues 
with  a  mix  of  JA.  JD 
and  recharge  time- 
Recent  schedules 
have  worked  well 
Once  again,  check 
the  nets  for  the  lat- 
est information 
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proof  of  age,  may  request  the  special  dues  rate  of  $20  in  the  U.S,  $28  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  qualify  for  special  rates,  write  for  application. 

For  postal  purposes,  fifty  percent  of  dues  is  allocated  to  QST,  the  balance  for  membership. 


VfSA 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  St.        Newington,  CT.  061 1 1 


Expires 
Expires 

USA 


ra 


SEEQ! 

With  ARFs  new  AR-460D, 
the  first  hand-held  LCR  meter 
that  also  measures  Dissipation 
Factor.  Measure  a  capacitor's 
leakage  and  capacitance  too, 
thanks  to  the  AR-460D's  state- 
of-the-art,  fast-measurement 
design  that  rivals  bench  meters 
costing  up  to  five  times  more. 


INDUCTANCE 

■  O.luH  to  2H  in  5  Ranges 

■  1%  Basic  Accuracy 

CAPACITANCE 

•  0,1  pF  to  200uF  in  7  Ranges 

■  1%  Basic  Accuracy 

RESISTANCE 

*  0,1  ohm  to  20  MegOhms  in  6 

Ranges 
•  0.5%  Basic  Accuracy 

If  your  only  requirement  is  to 
accurately  measure  capacitance, 
then  the  AR-360D  is  the 
instrument  for  you,  It's  the  only 
hand-held  capacitance  meter 
available  that  also  measures 
leakage.  Use  it  to  measure  from 
O.lpF  to  2G,O0OuF  in  9  ranges, 
with  1  %  basic  accuracy. 

For  information  on  our 
complete  line  of  quality  test 
equipment,  including  PAL®, 
EPROM  and  EEPROM 
programmers,  IC  testers, 
DMM's,  and  DPM's,  or  for  a 
copy  of  our  catalog,  call  us  at: 

(800)  654-9838 

AMERICAN 
QS\  RELIANCE  INC. 

ARI    /    VALUE  BEYOND  MEASURE 

PAL®  if  a  registered  trademark  of  Monolithic:  Memories.  Inc. 

CIRCLE  93  ON  READER  SERVICE  CARD 
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Number  35  on  your  Feedback  card 


73  INTERNATIONAL 


Edited  by  Richard  Phenix 


73  INTERNATIONAL  BEGINS  6TH  YEAR 

April,  1983:  Listing  nations  in  world  geographic  order,  from  East 
toWest(asiIly  idea  soon  dropped— the  starting  point  wasn't  even 
the  International  Date  Line),  the  first  International  section  ap- 
peared with  news  from  India  (VU2CZ),  Hong  Kong  (VS6HJ),  Tai- 
wan (BV2A/BV2B),  Republic  of  Korea  (HL9KT/KH2AC),  Papua 
New  Guinea  (P29NSF),  Guam  {KH2AR),  New  Zealand  (ZL2VR), 
Chile  (CE3GN),  Brazil  (PY1CC  and  PY1APS/PY7APS),  Switzer- 
land (HB9MQM),  Federal  Republic  of  Germany  (DJ8BT  and 
DJ3NW),  Austria  (OE3REB),  and  Sweden  (SM0COP).  Seven  of 
these  countries  continue  to  write  in  often  and  regularly,  and 
ZL2VR,  PY1CC,  PY1APS,  DJ3NW,  and  SM0COP  are  still  faithful 
representatives  for  their  nations.  Other  faithfuls  came  soon;  Aus- 
tralia (VK3YJ),  Czechoslovakia  (OK3KFO  ARC)f  Greece  (SV1IW). 
Israel  (4Z4MK),  to  name  those  both  faithful  and  frequent. 

There  were  38  nations  appearing  in  the  section  in  1983,  and  to 
date  a  total  of  71  countries  have  appeared.  Some  places,  like 
Antarctica,  showed  up  only  once.  Others  dropped  out  when  their 
correspondent  moved  (Liberia)  or  became  too  involved  in  other 
activities  (Papua  New  Guinea),  and  no  repiacement  took  over. 
{The  International  Editor  offered  to  go  find  replacements,  but  the 
travel  budget  didn't  permit,  and  his  reasonable  suggestion  that 
money  be  found  by  publishing  only  ten  issues  of  the  magazine 
each  year  was  rejected  for  some  reason,)  Five  new  nations  joined 
the  International  Club  in  1987. 

We  look  forward  to  more  nations  in  1988.  New  correspondents 
will  receive  courtesy  subscriptions  to  73  Amateur  Radio  in  return 
for  a  minimum  of  four  columns  over  a  12-month  period.  Let's  hear 
from  you! 

Reminders!  Deadlines:  Your  material  must  be  received  by  the 
first  of  a  month  to  be  considered  for  inclusion  in  the  issue  for  two 
months  later.  January  1  for  the  March  Issue,  for  example.  But 
short  items  or  FLASH  news  items  ("Ham  QSOs  mysterious  object 
in  space..., ")  probably  can  be  slipped  in  if  received  by  mid-month. 
Do  not  ever  write  on  the  backs  of  photographs!  Photos  cut  out  of 
other  magazines,  newspapers,  etc,  cannot  be  used,  for  technical 
reasons.  Type  your  material  and  double-space  ii.  Two  to  three 
pages  (double-spaced)  is  long  enough. 


NOTES  FROM  FN42 

73  International  begins  a  new 
service  this  month;  to  hams  who 
plan  to  visit  other  countries  and 
want  to  operate  while  traveling. 
See  details  elsewhere! 

January  First  is  Happy:  New 
Year,  Nouvei  An,  Neujahr,  Ano 
(with  a  wiggle  over  the  n)  Nuevo; 
there  are  Independence  Days 
for  Haiti  on  the  2nd.  Burma  on 
the  4th,  and  Nauru  on  the  31st, 
And  a  few  more  celebrations  to 
mention  during  the  appropriate 
DX  contacts:  January  7— Ethiopi- 
an Christmas;  9— Martyas  Day, 
Panama  (Nepal  has  this  on  the 
29th);  15— Adult's  Day,  Japan; 
20  — National  Heroes  Dayt 
Guinea-Bissau;  24— Economic 
Liberation  Day,  Togo;  25 — Na- 
tional Holiday,  Austraiia;  26— An- 
niversary of  the  Proclamation  of 
the  Republic,  India. 


BRITISH  WEST  INDIES 
MONTSERRAT 

Errot  "Bobbie"  Martin  VP2MO 
PO  Box  1 13,  Plymouth 
Montserrat,  British  West  indies 
Leeward  islands,  Zone  8 

[The  following  concludes  the  re- 
port started  in  the  November  is- 
sue, in  which  VP2MQ,  now  in 
charge  of  ail  amateur  radio  mat- 
ters in  the  Ministry  of  Communica- 
tions and  Works,  pointed  out  that 
operating  on  January  1,  a  holiday, 
is  fegal  ("  You  bet  your  ever-loving 
COAX  it  isr)  even  though  ail  li- 
censes expire  every  December 
31st  and  can't  get  renewed  until 
January  2nd — and  QSL  cards 
dated  on  January  1st  are  valid  for 
DXCCJ 


The  licensing  authorities  are 
aware  of  the  situation  and  allow  it 
to  continue.  To  allow  is  to  permit, 
right?  And  does  this  administra- 
tion have  anyone  else  to  satisfy 
besides  itself?  Hell,  no,  and  it 
couldn't  care  less  what  anyone 
else  thinks,  The  administration  has 
NOT  declared  anything  about  the 
operating  to  be  illegal  Understand? 

About  those  countries  where 
operating  amateur  radio  is  itself 
illegal— outlawed:  Our  constant 
hope  is  that  we  all  can  educate 
them  so  that  they  become  favor- 
able  toward  amateur  radio  and 
eventually  wilt  become  a  part  of 
this  fraternity.  There  is  danger 
that  we  are  prolonging  the  wait 
for  this  conversion,  however,  in 
the  way  we  comport  ourselves  in 
our  day-to-day  air  contacts  with 
each  other.  We  are  not  doing  a 
very  good  job  as  ambassadors. 

Heck,  we  are  fooling  ourselves 
if  we  think  the  world  isn't  hearing 
us. .  Jt  hears  us. .  .and  what  is 
heard  is  not  too  inviting.  Trying  to 
get  through  that  piteup  is  fun — it's 
good  for  you  to  physically  shout 
out  all  the  tension  that  has  built  up 
at  work,  or  wherever,  but  cussing 
the  other  guy  out  in  public  is  not 
"'meeting  people  and  making 
friends," 

I  have  heard  the  term  "lid" 
used,  and  the  tone  of  voice  gave 
me  an  indication  that  it  was  not  a 
good-morning  greeting.  We  have 
just  got  to  work  on  cleaning  up  our 
act  if  we  are  going  to  show  the 
world  what  a  good  thing  we  have. 
If  we  want  to  make  enemies  alt  we 
have  to  do  is  go  down  the  street 
and  break  somebody's  window. 
We  have  a  local  saying,  "You  can 
shake  a  man's  hand  but  not  his 
heart,"  So  all  I  ask  is  that  we  ex- 
tend a  hand,  and  if  we  are  not  too 
sure  about  it,  keep  your  heart  con- 
cealed. In  other  words,  keep  your 
garbage  off  the  air,  it  doesn't  be- 
long there! 

[/  bet  that  in  his  DX  contacts, 
VP2MO  sends  appropriate  greet- 
ings from  the  "Notes  from  FN42" 
calendar  section  which  always 
starts  this  column,— Ed.  ] 


PEOPLES  REPUBLIC 
OF  CHINA 

Chang  Han  Dong  (BY4AOM) 
Institute  ofEstuarlne  &  Coastal 

Research 
East  China  Normal  University 
Shanghai  200062 

China 


Han  Dong  sends  the  following 
hoping  it  will  be  "helpful  for  read- 
ers, particularly  in  the  Western 
World,  to  understand  about  Chi- 
nese amateur  radio/' 

In  the  five  years  since  1982, 
when  ham  radio  activities  were 
resurrected,  about  30  ham  sta- 
tions were  set  up,  one  after  an- 
other, and  more  and  more  people 
are  interested  in  the  hobby.  Chi- 
nese amateur  radio  still  has  a  long 
way  to  go  to  catch  up  with  foreign 
countries, 

As  early  as  the  1930s,  amateur 
stations  appeared  in  China.  Ama- 
teurs used  transmitters  made  by 
themselves  to  contact  each  other 
and  foreign  stations.  Ali  of  them 
worked  in  CW.  However,  these 
good  times  did  not  last  long.  The 
Second  World  War  broke  out, 
the  great  War  of  Resistance 
Against  Japan  (1937-1945)  be- 
gan throughout  China.  Many  ama- 
teurs joined  the  war  effort  and 
gave  of  their  full  professional 
knowledge  and  skills.  Postwar, 
some  amateurs  were  cited  for 
their  distinguished  service. 

After  1945,  amateurs  began 
activity  again,  working  in  CW  and 
AM  phone,  and  the  China  Ama- 
teur Radio  League  (CARL)  was 
set  up.  There  were  many  ad- 
vances made  in  amateur  radio  in 
those  years.  After  1949,  however, 
owing  to  the  situation  at  that  time, 
amateur  stations  were  called  off 
temporarily.  In  the  1960s,  BY1PK 
was  on  the  air,  and  in  1982,  the 
government  declared  that  ama- 
teur stations  were  allowed  to  re- 
sume, and  BY1 PK  and  then  other 
stations  were  set  up.  In  Shanghai, 
some  old  men  who  had  their  own 
licenses  before  1949  organized  a 
club  station,  BY4AOM  (Able  Old 
Men}. 

All  radio  amateurs  in  China  are 
united  in  CRSA— the  China  Radio 
Sports  Association,  and  branches 
of  CRSA  are  set  up  in  every 
province  and  municipality  directly 
underthe  Central  Government.  Its 
major  tasks  are  organizing  and 
planning  amateur  radio  activities, 
approving  license  applications. 
QSL  services,  etc.  Since  we  are 
new,  we  have  no  contests  yet  in 
China,  but  Chinese  amateurs  of- 
ten join  international  contests, 
and  CRSA  often  organizes  CW 
contests,  fox  hunting  (80m,  2m, 
160m),  and  model  ship  and  pJane 
building.  Ham  stations  in  China 
are  usually  in  touch  with  each  oth- 
er every  Thursday  on  14.330 
MHz. 

BY  is  the  prefix  for  club  stations, 
BG  for  private  amateur  stations 
(we  have  none  at  the  moment,  but 
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all  the  hams  in  China  look  forward 
to  having  BG  stations  on  the  air  as 
soon  as  possible),  and  B7  is  for 
special  stations. 

In  China,  the  National  Radio 
Management  Committee  (NRMC) 
corresponds  to  the  American 
FCC,  so  applications  for  amateur 
licenses  go  to  it  for  examination 
and  approval.  The  CRSA  now  is 
drawing  up  the  necessary  laws 
and  rules  and  regulations  which 
will  strengthen  amateur  station 
activities. 

Among  the  some  30  stations 
are  two  university  $tationst  the 
old-timer  station  (AOM),  and 
some  children's  stations:  BY1SK, 
BY4AY,  BY4ALC,  and  so  on. 
These  are  set  up  in  the  Children's 
Pafaces,  and  the  members  are 
secondary  school  students  who 
study  elementary  radio,  English, 
constructing  a  receiver,  and  sta- 
tion operation.  A  recent  report  is 
that  some  young  hams  in  the 
Chao  Yian  Children's  Palace  of 
Peking,  under  the  leadership  of 
their  teacher,  have  made  a  kind  of 
sate! f it e  receiver  that  can  receive 
NOAA  meteorological  satellite 
signals  of  the  USA,  and  the  polar- 
orbiting  meteorological  satellite  of 
Japan. 

There  are  many  radio  direction- 
finding  contests  (RDFs)  and  mod- 
el plane  and  ship  contests,  and 
the  West  Lake  Cup  RDF  invita- 
tional tournament  every  year. 
Also,  BY1 PK  (Peking)  and  BY4AA 
(Shanghai)  provide  the  Hong 
Kong-to-Peking  automobile  race 
and  international  marathon  race 
with  their  communications  serv- 
ices. In  1965,  BT0NMN  joined  the 
China/Japan  Mount  Namunani 
United  Mountaineering  Expedi- 
tion. [See  73  International,  Au- 
gust, 1987,] 

Amateur  stations  resumed  in 
Taiwan  also*  around  1983,  There 
are  about  20  stations  there,  now, 
some  of  which  had  licenses  be- 
fore 1949  when  they  lived  on  the 
mainland  of  China.  BV  is  the  Tai- 
wan prefix,  and  many  times  I  have 
tried  to  make  QSOs  with  them  and 
always  met  with  defeat.  Later  I 
learned  that  the  Taipei  govern- 
ment does  not  permit  BV  stations 
to  contact  BY  stations.  I  think 
(hope)  this  will  change  soon, 

American  hams  and  Japanese 
hams  have  given  much  help  to 
Chinese  amateurs.  They  have 
presented  transceivers  and  an- 
tennas and  have  conducted  many 
training  courses,  helping  the  Chi* 
nese  hams  to  understand  new 
technologies— we  are  very  thank- 
ful. Owing  to  the  years  that  activity 
was  suspended,  we  have  fallen 


far  behind  In  techniques,  experi- 
ence, equipment,  and  education.  I 
received  a  fetter  from  a  secondary 
school  student  in  Peking  the  other 
day.  He  said,  "I  am  very  inter- 
ested in  ham  radio,  but  I  donJt 
know  how  I  can  do  and  I  am  short 
of  direction  [guidance] ...." 

The  Chinese  often  say:  Every* 
thing's  hard  in  the  beginning,  but 
there  also  is  a  proverb  in  China 
that  says  "It  all  depends  on  hu- 
man effort/' 


^i 
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GREAT  BRITAIN 

Jeff  Maynard  G4EJA 

32  Waldorf  Heights 

Haw  fey  Hilt 

Ca mberiey  GUI  7  9JQ 

England 

THE  UK  SCENE 

This  morning  I  was  looking  for 
some  information  on  satellite  or- 
bital parameters.  Needless  to  say, 
just  when  I  wanted  it  all  my  avail- 
able information  was  out  of  date. 
After  spending  a  few  minutes 
Cursing  my  own  poor  filing  sys- 
tem, I  remembered  that  an  alter- 
native source  of  information  lay  on 
my  desk. 

I  refer  to  my  "Displayphone," 
which  as  well  as  being  a  fully- 
equipped  telephone  can  act  also 
as  a  simple  data  terminal.  In  par- 
ticular, it  serves  as  a  mono- 
chrome-only Viewdata  terminal. 
(You  will  recall  that  Viewdata- 
called  Prestel  in  the  UK — oper- 
ates using  a  V23  modem  with 
asymmetric  transmission  speeds 
of  75  and  1200  bits  per  second.) 
Although  Viewdata  graphics  are 
crude  by  modern  PC  standards, 
my  interest  for  data  only  should 
have  been  satisfied  easily,  I  decid- 
ed, therefore,  to  access  the  Radio 
Society  of  Great  Britain  (RSGB) 
mailbox.  This  is  open  to  anyone 
with  a  compatible  (V23)  terminal 
by  dialing  the  UK  number,  0707 
52  242  (from  the  US,  1  44  707  52 
242}. 

I  must  confess  that  I  was  not 
completely  sure  that  my  needs 
would  be  met-  Previous  experi- 
ence with  other  Viewdata  systems 
had  left  the  feeling  that  informa- 
tion was  seldom  up-to-date  and 
that  routings  (the  linkages  be- 
tween *' pages'1  of  display  materi- 
al) were  often  incomplete.  I  should 
say  at  once,  therefore,  that  the 
RSGB  scores  very  well  on  both 
counts.  Information  which  I  re- 
trieved was  only  24  hours  old  in 


some  cases,  and  in  no  case  did 
I  find  myself  lost  because  of 
missing  or  incomplete  routings. 

It  had  been  some  time  since  I 
used  the  RSGB  service,  and  my 
first  impression  was  of  the  much 
wider  range  of  topics  covered. 
The  main  index  lists  (among  many 
items)  band  plans,  diary  dates, 
club  Information  repeaters,  and 
beacons.  It  was  to  the  last  that 
J  turned  now.  Again  I  was  im- 
pressed by  change:  the  continued 
expansion  of  the  packet  repeater 
network.  I  noticed  that  GB3UP  in 
Guilford  is  operating  within  range 
of  my  home  (on  144.650  MHz,  in 
common  with  most  other  packet 
repeaters).  I  intend  to  access  it  in 
due  course  and  will  report  on  it 
here. 

Incidentally,  anyone  particular- 
ly interested  in  packet  and/or  digi- 
tal radio  might  like  to  consider 
subscribing  to  the  RSGB  latest 
newsletter,  Connect  internation- 
al. It  is  published  on  the  15th  of 
each  month  and  is  available  on 
subscription  to  members  and  non- 
members,  with  airmail  available 
outside  of  Europe. 

After  browsing  through  a  wide 
range  of  topics  across  many, 
many  pages  of  information  (the 
format  is  generally  such  that  one 
can  regard  the  display  as  giving 
information  rather  than  just 
data),  I  remembered  my  original 
need — the  satellite  orbital  data. 
The  satellite  sub-index  lists  a 
whole  range  of  topics  covering 
basic  background  information 
through  to  fairly  up-to-date  news 
about  this  exciting  technology. 
There  also  are  orbital  predictions 
for  the  next  month  or  so,  together 
with  Kepferian  elements  {for  the 
keen  ones  with  a  powerful  PC!}. 
These  are  available  for  the  OS- 
CAR and  RS  series,  MIR,  Salyut, 
and  Ajisai.  My  original  need  was 
well  satisfied,  with  extensive  and 
up-to-date  information! 


ITALY 

Mario  Ambrosi  12MOP 
Via  Stradeila,  13 
20129  Milan 
Italy 

The  Italian  Island  Award  (ilA) 
started  its  life  about  four  years 
ago.  Since  then,  more  than  200 
have  been  issued,  most  of  them 
to  Italian  amateurs— only  10  have 
gone  to  US  hams,  To  get  it,  DX 
operators  must  get  confirmation 
of  contacts  from  15  islands, 
situated  in  at  least  three  groups 
of  Italian  islands.  Stickers  are 
available  for  mode  (SSB,  CW\ 
MXD)  and  band. 

Honor  Roll  is  available  if  you 
contact  80  islands  in  at  least  13 
groups,  and  a  nice  plaque,  the 
AHA  (All  Italian  Island  Award),  is 
issued  for  150  islands  and  17 
groups.  As  of  today  [September, 
1987]  there  are  248  islands  on  the 
list  (available  for  SAE  plus  IRC) 
located  in  1 8  groups,  but  the  num- 
ber can  increase  if  there  is  activity 
from  other  islands. 

The  cost  of  the  award  is  US$5  or 


I2DMK  and  llaliano 
Honor  Roil  Award. 


I2BVS  and  his  son,  I2NYN. 
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Italian  island  QSL  cards. 
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10  IRCs;  the  stickers  can  be  sent 
for  an  SAE  plus  IRC;  the  plaque  is 
US$30,  postpaid. 

There  is  quite  a  lot  of  activity 
all  year  long,  but  mainly  during 
the  good  season,  around  these 
awards.  In  1986,  more  than  40  ex- 
peditions took  place,  and  1987 
totals  probably  will  be  about  the 
same.  You  shoufd  know  about  a 
few  of  the  most  active  people. 
First  is  Max  I2DMK,  for  whom  I  am 
QSL  Manager.  He  has  activated 
more  than  30  islands  up  to  now, 
and  the  QSL  cards  are  much  in 
demand.  He  is  a  journalist  and 
owns  a  small  company  which  pub- 
lishes  three  magazines  devoted  to 


sports  (particularly  to  skiing),  and 
he  goes  on  the  DXpedittons  with 
his  son,  Marco  I2NYN  and  an  old 
friend,  Enzo  I2BVS.  They  are 
mainly  on  CW,  but  they  also  like 
some  phone  operation. 


SAN  MARINO 

Do  you  have  any  T7  cards  and 
don't  know  where  to  send  them? 
Here  is  a  short  list  of  San  Marino 
addresses;  I  hope  you  can  find 
what  you  want- 


To  all  addresses  except  the  one  indicated,  add  "47031  Republic 
of  San  Marino."  (47031  R.S.M.  is  adequate  locally.  [And  if  you 
wish  to  be  exactly  accurate,  the  official  name  of  this  indepen- 
dent, 24  sq.  mite,  23,000  population  nation  which  is  entirety 
surrounded  by  Italy,  then  add,  "47031  Most  Serene  Republic 
of  San  Marino.  "—Ed  ] 

T77B   Mario  Graziani— via  WA3HUP  \ 

T77C  Tony  Ceccoli,  Via  Delle  Carrara  67,  Murata 

T77D  Giovanni  Mario  Reffi,  Porta  San  Francesco,  San  Marino 

T77E   Atvaro  Zafferani.  Via  E.  Retosi  16,  Fiorina 

T77ET  Virtcenzo  Zafferani,  Via  Fondo  Bandiera  24 H  Borgo  M. 

T77F    Henry  Franciosi— via  I2WWW,  ARI,  Via  Scarlatti  31, 20124  Milan,  Italy 

(Do  not  add  47031  San  Marino!) 

T77G  G i usep pe  G reco ,  Via  Monte  Segftizzo  31,  Fiorenti no 

T77I     Ivo  Grandoni— via  108NZ 

T77 J    G  u  i  \ i  ano  G  iacomoni ,  PO  Qox  1 t  Dogana 

T77M  Lino  Contt,  Via  G.  Barbteri.  Dogana 

T77SRSalvatore  Berti,  Via  F.  Mestica,  Borgo  M 

T77T    Pier  Pacta  Taddei,  Via  A.  Lincoln  64,  Borgo  M. 

T77U  Stefano  Leardini,  Strada  Aivania  30,  Dogana 

T77V    Ptergiovanni  Volpmari,  Via  G.  Gioacomini  59,  San  Marino 

T77W  Paolo  Boffa.  Via  DeH'Attuaro,  Falciano 

T77Y   Maurizio  Boffa— -via  NDMWI 

T77Z    Roberto  Gapicchioni*  Via  Tana  15,  San  Marino 

T70A   Radio  Glut),  PO  Box  77,  San  Marino 


fft  flLTT    rnLirguEir  ir   M&fils 
■■kii    fllalsilitf    . 


IIA 


Mm 


N   • 


jftli   liUviikiij     t until rUril 

itutliul   Lslanito     M 

iirt    fprtJt   in  ikt-  ruifn  . 


The  Italian  islands  Award  issued  for  working  15  islands  in  three  groups. 
Only  ten  awards  have  gone  to  U.S.  hams. 


INDEX  FOR  73  INTERNATIONAL 

From  April  1983(4/83)  Through  December  1 987 (12/87) 
(Including  "Roundup   and    Nolesfrom  FN42*  References) 


Africa  (General)  4/87  •Antarctica  7/83,  12/83  'Argentina  6/B4.  t0/B6.  7/87* Australia 
1 1/83-4/85  inclusive,  7/85,  «/85,  10/55.  12/85.  2/88-4/68.  6/86.  8/86. 11*86,  12/38-2/ 
87.  5/87.  7/87-12/87  -Austria  4/83,  81/88  'Bahrain  5/83,  6/83  -Bangladesh  9/83. 
5/84  'Belgium  6/85  -Brazil  4/83-2/84. 4/84-2/85,  4/8S.  5/85,  8/85 ,  1 0/85,  2/86,  &86- 
7/fl6h  10/86  12/86*  1/87.  3/87.  S/87-7/87.  10/87,  11787  -Brftlah  West  Indies  11/88. 
8/87.  1 1/87  -Canada  5/83.  7/83-9/83.  12/83-2/84,  1 1/86.  1/87. 3/87.  5/87  -Chile  4/83, 
6/83,  7/84.  4/85.  10/85,  1/87.  6/87  'China,  Peoples  Republic  of  10783.  3/87,  5/87, 
8/87,  9/87.  1 1/87  ^Columbia  9/83. 1 2/83.  7/84.  3/B5.  10/85. 8/87  -Cocos  Keeling  9/87 
•Costa  Rtea  7/86  'Cuba  11/86  'Cyprus  9/83,  11/83-1/84,  3/84,  5784,  7/84.  T0/84. 
3/85,  4/85,  6/85.  1/86.  9/B  7' Czechoslovak  la  2/84,  3/84.  7/84.  9/84^2/85.  6/85.  8/85, 
9785,  1/86.  4/86,  5/86,  7/86,  11786,  1/87.  3/87,  5/37  'Denmark  5/83,  7/8s  -Diego 
Garcia  4/87  'Dominican  Republic  12/83, 2/84.  7/84, 6/85  'Ecuador  10/83, 12/83-2/ 
84.  9786  *EI  Salvador  11/86  'Finland  7/94,  3/87,  8/87,  9/87  'France  7/83-t0/83, 
12/83,  2/84,  4/84,  8/86.  4/67. 6/87,  9/87  'Germany,  Federal  Republic  Of  4/83,  6/83-2/ 
84,  5/84,  7/84.  B/84,  1 1/84,  3/B5,  4/85.  1/86.  4/86,  2/B7,  1 1/87  •  Gibraltar  8/83,  1 1/83 
•Great  Britain  5/83.  7/83-1/85,  3/B5,  4/85,  6/85,  5785.  1 1/85h  3/86,  5/86f  12/86,  1/87. 
7/87,  11/87  'Greece  7/03-VB4,  3/84-5/84.  7/84-9/84,  11/84,  1/85,  3/83,  6/85,  12/85, 
6/86.  8/86,  4/87-7/87.  11/87  'Guam  4/83-6/83,  8/83,  9/83,  9/85,  1/86,  4/86 
•Guantanlme  Bay  12/83.  1 1/85  'Hong  Kong  4/83,  6/63.  8/84,  1/86,  6/86,  3/87  "India 
4/83,  6/83.  7/83.  9/83-11/83,  1/84-3/84,  7/84-9/84.  11/64,  2/85,  7/05.  8/85,  11/85, 
2/88,  4/86.  9/86.  12/86,  6/87.  8/87sfdtlraq  7/84  'Ireland  6/87.  11/87  'Israel  6/83, 


8/83-11/83,  1/84,  2/84.  4/84.  6/84.  8/84-10/84.  12/84.  4/85,  6785.  9/85,  2/86  6/86. 
I0m  n/86,  1/87,  5/87,  fi/87.  8/87-10787  -Itery  6/83-3/84,  5/84-*S4,  11/84.  1/85. 
5/85,  9/85,  2/86,  7/86.  11/86,  4/87,  5/87  •Japan  8/83-10783,  12/83,  4/84,  7/84.  1/85, 
7/85.  4/87.  7/87  'Jordan  3787  'Kenya  9/87  'Korea (South).  Republic  of  4/83  6/83-8/ 
83, 1/84. 4/8S. 9/86.4/87. 1 1/87  'Liberia  7/83-2/84.  4/84-12/84, 2/85, 3/85,7/85,9/85, 
12785,  4/86  'Liechtenstein  12/86  'Malaysia  6/84  6785  -Malta  6/83,  5/84  'Mexico 
9783-2/84,  4/84.  5/84,  9/84.  2/85,  1t/85,  4707.  8/87  'Montserral  5/84.  10784,  4/85 
-Mozambique  n/84.  5/85  5/86  'Neihertandi  9/83-12/83.  1/84.  2/84,  4/84-7/84, 
1 2/87  'New  Zealand  4/83,  6/83-^8/83,  10/83-2/84, 4/84- 1  /85,  5/B5. 7/B5.  1 1/85.  2/86, 
3/86.  6786  12/86, 1/87.  3/67,  5/87.  9/87  -Norfolk  Island  (Australia)  5/85.  7/85.  9/85. 
4/86,  10/86,  t/87,  fi/87.  10/87  ^Norway  8/83-10/83,  2/84.  5/84,  9/84,  n/84.  12/84 

•  Panama  1  US 3.  6/84  •  Papua  New  Guinea  4/33-6/83.  8/83-10783,  1/84.  2/84  'Peru 
10/84  'Philippines  10/83.  10/84.  6/85.  1 1/85,  3/86,  10/86, 10/87  'Poland  9/83,  1 1/83, 
1/84.  2784,  4/84,  5/84-1/85,  5/85,  6/85,  8785,  11/85,  2/86.  5/86,  6/86,  12/86.  7/87 

•  Portugal  2/84,  6/84-8784,  12/84,  2/85,  5/85-8/85,  11/85.  2/86,  7/87,  12/87  'Saudi 
Arabia  2tB4  ■  South  Africa,  Republic  of  5/84,  6/34  'Spain  6/86  'Sri  Lanka  2/87 
'Sweden  4/83,  6/83-2/84,  4/84.  5/84,  7/84.  9/84,  1/85,  5/85,  6/85,  11/85,  1/86,  9/81. 
2/87,  11/87,  12/87  'Switzerland  4/83,  7/83,  12/86  'Taiwan  4/83,  6/83,  10/83,  11/83, 
2784,  B/84.  11/84.  12/84.  5fB6  'Thailand  9/83,  1/84,  9/84,  6/85,  8/86  'Trinidad  & 
Tobago  4/84,  6/84,  6/84,  10/84  'USSR  9/87  'Venezuela  9/83.  10/83,  12/83,  9/84, 
1Q/84.  2/85. 7/85  'Yugoslavia  4/87  'Zambia  1 1/86  'Zimbabwe  6/87 


CHUGOKU 

AREA 

JA4 


■ 


K ANSA  I 

AREA 


Location  of  JARL  branch  office 


OKINAWA  AREA 


Nana 


JR  6 


HOKURIKU 
AREA 


JA3 


SHINETSU 
AREA 


JA2 

TOKAl  AREA 


Gia*.i 


JA7 

TOHOKU  area 

I 

S^ndai  # 


SHIKOKU 
AREA 


Prefixes  in  Japan 


JA1  Kanto  Area 

JA2  Tokai  Area 

J  A3  Kansai  Area 

JA4  Chugoku  Area 

JA5  Shikoku  Area 


JA6  Kyysyu  Area 

JA7  Tohoku  Area 

JA8  Hokkaido  Area 

JA9  Hokunku  Area 

JA#  Shmetsu  Area 

JRG  Okinawa  Area 


Japan's  call  areas.  (From  Amateur  Radio  In  Japan,  published  1986,  JARL  14-2W  Sugamo  t~chomet  Toshima-ku,  Tokyo  170,  Japan.) 

73  Amateur  Radio  *  January,  1988    97 


Tired  tjf  paying  higher  and  higher  prices  for 
V. H.K  magnetic  mount  antennas?  Hustler  has 
the  solution.  Two  new  series  of  antennas  at 
suprismgly  affordable  prices,  Buili  wiili  the 
same  quality  and  performance  you  expect 
from  a  Hustler  product.  Designed  to  offer  you 
years  of  trouhle-frec  operation.  Priced  to 
save  you  money. 

r  jL    StlvltS    (pictured  mounted) 

•  3*4  db  gain     5/8  wave 

•  200  watt  rating 

•  15  foot  coax 
PL-259  connector  installed 

•  Magnetic  mount  holds  to 
100  mph 

Model  FX-2  —  2  Meter,  black  &  chrome 
Model  FX-220  —  220  MHz,  black  and  chrome 

24.95 


ea. 


Also  Available  in  Black 
Model  I  X-2B,  2  Meter 
Model  FX-220B,  220  MHz 


29-95 


Iv  A    a£iKJ.£a  (pictured  lying  down) 

*  3  4  db  gain  |  5/8  wave 

*  100  watt  rating 

*  15  foot  coax 

PL-259  connector  installed 

*  Magnetic  mount  holds  to  7S  mph 

Model  RX-2,  2  meter  black  and  chrome 
Model  RX-2 20 ,  220  MHz,  black  &  chrome 


Also  Available  in  Black 

Model  RX-2B,  I  meter 
Model  RX-220B,  220  MHz 


24.95 


ea, 


Model  RX-2 
(Also  Available  in  III; 


One  Newtronlcs  Place 

Mineral  Wells,  Texas  76067 

(817)  325-1596 

CIRCLE  263  ON  READER  SERVICE  CARD 


CALL    LONG    DISTANCE    ON    YOUR    HANDHELD 


35    WATT    and    75    WATT    2-METER    AMPLIFIERS 


The  MODEL  335A    will  deiivef  35  woirs  ot 

power    using    tfitj    latest    state  of  tnu  art    err 

cmtry      The  amplifier  will  operate  SSB  or 

FM  and  is  comcaliOlfl  with 

nosy      handheld      Itarts  - 

c&vers      including     ih« 

TR24QQ.  TR250Q.  1^2600, 

JC-2AT  Yaesu,  Santac.  and 

TenTec   Only  300  nr*  input 

will  Gehvor     5     watts     out. 

3  watts  <n  will  deliver  35 

waits  out     Ma i .mum  .rpu! 

level  if  5  watts 


We  specialize   >n   carrying    a   complete   pans    ■■;£ 
for  rhe    140    and    300    watt    HF    amprifiers    as 
described  in  me    MOTOROLA  BuUet  is    EB-27A, 
AN  753     EB-63     AM- 762    and 
as  descrtbed  in  the  AHHL  Hand- 
book   We  also  carry    a    line    of 
ATV   equtpmefrt  f&r    70  and  33 
CM.     For    detailed    information 
and  prices  wms    to' 

ovr  free  catalog 


MODEL     135*     il5w«l!j     KM     I     79  91 

MODEL      *Ifii     ,?-S*ltlJ     mi     S119.9S 

ijidd    S3.M    Shipping    J-vrt    r*jntfkri.gj 


CCI 


I  Communication 

I  Concepts  Inc. 


171  )h«  &■**«  *  D*ri*n.0'h-  <U03  -  ,41  li  JM-«T7 


CIRCLE  93  ON  READER  SERVICE  CARD 


**  Something.  K* 
-ft  arcttdband  tvbD  m  cow«r«ge. 
^  Tirvdic  tv*0  m  cover*?* 
™  UScT-3  f«KM-t    outstanding 

*  wrftrwte,      wu 
C       topTtir  irwn  oipo 

*  Hdv  cm   it  mcrH  u  KlP 


Jfc  *LL  QRtO  WTDtW 
witn  trnABTci 
■ft    tf  you  t*mr  cne, 
L  Yoi/il 

-fc  t"tnjduetory 
Pf  ice 

J(  Assort)  led 


-fc     Mobile*       VHF,        Blv,        *ipna-DcSl»f       Connectors,        Wire        L        CaftleH   ^ 
L     Synthetic       »0Pr>       Spi-Ro,  HFJ«      Heil,       HetZ.       Smiley       ducKs.      ji. 


CIRCLE  150  ON  READER  SERVICE  CARD 


I--  I    'Will  tWfl** 


STATEMENT  OF  OWNERSHIP,  MANAGEMENT  AND  CIRCULATION 

**tut*J*t  i»t'SC  JAM*! 


I*   TJTLt  OF  PUILIC*T10*| 

73  Affuteur  Radio 


l«    PU1LICATIQ*<  MP 


9 


D 


1A.  NQ   OF  1HUEI  fUifSHED 
*MNU*LLT 

12 


7  DATE  Of  PlUMG 

10/22/67 


39  ANNUAL  ■UWCHll'TlO+t 

$24.97 


J.  f«IQU(NCVD*  lEfclJE 

Monthly 

70  Haute  20!  North*  Peterborough,  NJ1.   Hillsborough  County  03453 

I    COMPl^TF  MAI  LI*  0  AQDREH  Of  T  HI  MIAQQUAMIft' I  0F  QCN  I  *At  lUtl HE5*  OF  *  I C  £  £  Q  F  Tm'e  F bit  I^HJH  fl*i*  jHhrtrJ 


70  Route  20!  North,  Peterborough,  N.H.   Hillsborough  County  0345B 


fULL  HAM»  AMP  CPU*  LIT  I  MAMlNG  ODHItl  QP  fmiLllNth.  JOlTflH,  A-HO  MANAG^C  EJITDR  fl*im— p  tffrJT  WF  frf  WMj 


Associate  Pubhshflr—Stuiirt  Norwood ,  70  Route  202  North,  Peterborough,  Ml  03458 


Urry  ted  Low,  Jr. —70  tout*  202  Ndfth,  Feterbwautfi,  W  03456 


1  ■¥.»*( 


GiseJd  Bickford--70  Route  202  North,  Peterborough ,  NH  034 58 


T      O"IN|0  i r r  t 


ij  ■  ivmin  '■*  i 


j" 


Hi  ™**r  f  IW*Pf  l*tf  *4f*  i 


■*■"■•>  «iirpta»*if  nf  i 


*■*  fiJii    tT  *—ii^  »J»  ■  fw*nlif*^   f-  rilif  .^u»i»ii<  (|y_    lip  urn  iW  drinp    if  aril  ar  Atat  mf  ^pr«  J 


'LJLL  *tAI 


WCpfe  PubllshitrBn   Trc 


conn. en  mailing  *oo*ta 


70  Bte.   202  forrJi,   Pfttarbcrqi^t  TK  U34MI 


/*t£M<+ 


$79  95 


A  DIP  METER  CAN  BE  USED  FOR 
ADJUSTMENT  OF  RADIO  EQUIPMEST 
AND  ANTENNAS     WE  OFFER  THE 
DM4061  DIP  METER  FULLY 
ASSEMBLED.  NOT  IN  KIT  FORM. 


9  USE  TO  MEASURE  RESONANCE  OF 
ANTENNAS  OVER  A  RANGE  OF 
1,5  MHz  TO  250  MHz. 

*  MEASURE  FIELD  STRENGTH. 

*  USE  AS  AN  ABSORPTION  FREQUENCY 
METER  TO  ALIGN  TRANSMITTERS. 

*  MEASURE  TANK  CIRCUIT  RESONANCE. 

*  USE  AS  A  SIGNAL  GENERATOR  TO 
ALIGN  RECEIVERS, 

1  MEASURE  AN  UNKNOWN  CAPACITANCE. 

*  USE  A  CRYSTAL  IN  PLACE  OF  COIL  FOR 
MARKER  GENERATOR/XTAL  CHECKER. 

*  MEASURE  AN  UNKNOWN  INDUCTANCE. 

*  USE  AS  A  CW/AM  MODULATION  MONITOR 

THE  DM406 1  COMES  WITH  6  PLUG  IN 
COILS  COVERING  A  FREQUENCY  RANGE 
OF  1.5  MHz    TO  250  MHz.    THE  DM406 1 
USES  A  9  VOLT  BATTERY  (INCLUDED). 

IN  SHORT.  EVERYTHING  YOU  NEED 
IN  A  PORTABLE  HANDHELD  UNIT  FOR 
BENCH  OR  FIELD  ADJUSTMENTS.    MORE 
USES  DETAILED  IN  THE  RSGB  HANDBOOK 
PAGES  ISJ5  TO  IS. 2 1 

Price  If  ipetificzisionj  subject  to  change 


ELECTRONIC  EQUIPMENT  BANK 
516  MILL  STREET,  N.E. 
VIENNA,  VA.  22180 
\  A.  ORDERS;  703-938-3350 

TOLL  FREE:  800-368-3270 


CIRCLE  43  ON  READER  SERVICE  CARD 
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Aerial  view 


Number  37  an  your  Feedback  card 


Ariiss  Thompson  W7XU 
7314  SW2$ih  Ave. 
Portland  OR  97219 


THE  PROBLEM 

OK,  let  me  get  this  straight. 
Your  HF  transceiver  has  a 

bandswitch  with  8  positions,  but 
you  have  room  for  only  one  or  two 
antennas.  Even  if  you  had  Ihe 
space  for  several  antennas,  you 
couldn't  afford  the  coax  to  feed 
them  after  straining  the  family 
budget  to  get  that  tower  and  tnb- 
ander.  Besides,  somehow  your 
spouse  got  the  idea  that  that  trib- 
ander  was  going  to  be  the  anten- 
na, "so  why  do  you  need  alt  those 
ugly  wires  running  all  over  the 
yard?"  A  dipole  fed  with  open  wire 
line  through  an  antenna  tuner  is 
one  possibility,  but  you  don't  have 
a  tuner  and  open  wire  line  can  be 
a  bit  of  a  hassle.  A  trap  dipole  is 
another  way  of  dealing  with  this 
situation,  but  traps  can  be  a  little 
spendy  and  they  are  sometimes 
tricky  to  build.  Are  there  any  other 
possibilities? 

One  alternative  is  to  feed  sever 
ai  dipoles  that  are  connected  in 
parallel  with  a  single  coax  feed- 
line.  I've  built  several  such  paral- 
lel dipoles,  but  as  noted  else- 
where (Grebenkemper,  QST  May 
1985),  parallel  dipoles  typically 
have  a  narrower  bandwidth  than 
trap  dipoles  do.  Also,  being  in 
close  proximity  to  one  another, 
they  tend  to  interact  and  you  can 
end  up  with  some  combinations 
where  you  can't  get  a  reasonable 
SWR  no  matter  how  much  anten- 
na pruning  you  do.  This  is  espe- 
cially likely  to  happen  when  ihe 
bands  involved  are  relatively 
close  to  one  another  in  percent- 
age terms.  For  example,  I  recently 
built  a  20/1  Sm  combination  using 
30(K)  twintead  (Figure  1).  and  al- 
though the  antenna  worked  great 


Antenna  News 

on  14  MHz,  I  couldn't  get  the  SWR 
below  2:1  on  the  higher  band  de- 
spite numerous  rounds  of  lower- 
ing, trimming,  and  raising  the  an- 
tenna. However,  a  little  time  spent 
at  the  library  and  with  a  soldering 
iron  cured  my  problem.  Here's 
what  I  did. 

A  Solution 

J  came  across  a  paper  that  re- 
ported good  success  with  parallel 
dipoles  when  a  capacitive  balun 
was  connected  across  the  anten- 
na's input  terminals  (Hately. 
"Multiband  Dipole  and  Ground- 
Plane  Antennas/'  in  Trwd  Inter- 
national Conference  on  HF  Com- 
munications  Systems  and 
Techniques,  IEE,  London,  1985, 
pp.1 02-106).  An  example  of  such 
an  antenna  appears  in  Figure  2. 
The  capacitors  at  the  antenna 
feedpoint  are  chosen  so  their  re- 
actance is  equal  to  the  impedance 
of  the  coax  feedline  at  the  fre- 
quency of  interest.  When  operat- 
ing on  the  highest  frequency 
band,  only  capacitors  C3A  and 
C3B  are  involved,  along  with  the 
dipole  formed  from  L3A  and  L3B. 
On  the  next  lower  band  C2A  and 
C3B  are  effectively  in  parallel. 
Their  combination  (and  C2B. 
C3B)  is  chosen  to  have  a  reac- 
tance (at  this  lower  frequency) 
equal  to  the  coax  impedance.  Fi- 
nally, on  the  lowest  frequency 
band,  C3A,  C2A  and  C1A  (and 
C3Bt  C2B,  C1B)  act  together  to 
supply  the  necessary  capacitive 
reactance,  while  L1A  and  B  res- 
onate as  a  dipole  on  that  band. 

Confused  by  all  those  capaci- 
tors? To  spare  you  the  number 
crunching,  I've  calculated  the  ca- 
pacitor values  required  for  the  9 
HF  bands  when  using  52-Q  coax 
feed  (see  Table  1).  Note  that  the 
table  grves  the  total  value  of  ca- 
pacitance needed  on  each  band. 
Once  you've  supplied  the  capaci- 


L2A 


HA 


L2B 


LIB 


RG-5BAJ 


UA  =  LIB  =  16.0  ft 


L2A=L2B=  VARIED  FROM 
12,5  ft.  TO  10.5  ft  IN 
ATTEMPT  TO  MINIMIZE  SWR 


Ftg.  7.  Parallel  dipole  antenna  for  20-  and  15-m  bands  constructed  from 
300-D  twinlead.  Performance  was  good  on  14-MHz,  but  unacceptable 
at  21  MHz.  See  text  for  details. 
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Photo  A  Copper-clad  board  capacitor  for  the  parallel  dipoles. 


tor  for  the  highest  frequency  oper- 
ation, a  lower  band  requires  only 
enough  additional  capacitance  to 
reach  the  total  shown  in  the  table. 
For  example,  Table  1  indicates 
that  144  pF  is  needed  for  1 5m  op- 
eration, and  216  pF  on  20m. 
Therefore,  when  i  built  a  20/1 5m 
combination,  I  used  a  144-pF  ca- 
pacitor with  the  15m  section,  but 
only  a  72-pF  unit  with  the  20m  sec- 
tion, since  144  +  72  =  216  pF.  A 
80/40/30m  combo  would  have 
303  pF  capacitors  for  the  30m  sec- 
tion, 125-pF  capacitors  for  the 
40m  section  (303  +  125  =  428 
pF)h  and  377-pF  capacitors  for  the 
80m  section  (303  H25   k  377  = 

805  pF),  You  can  use  the  informa- 
tion in  Table  1 ,  therefore ,  to  arrive 
at  capacitor  values  for  any  combi- 
nation of  paratlel  dipotes  In  the  HF 
band. 

Roll  Your  Own 

The  capacitors  you  use  can  ei- 
ther be  of  the  commercial  value 
(rated  to  handle  the  expected  cur- 
rent and  voltage),  or  homemade. 
Making  your  own  is  not  as  difficult 
as  you  might  think-  As  you  can  see 
in  Figure  2>  the  capacitors  all  have 
one  plate  in  common,  and  that 


plate  is  connected  to  the  shield  of 
the  feedline.  With  my  homemade 
capacitor,  that  common  plate  is 
one  side  of  a  double-sided  cop- 
per-clad board  The  other  plate  of 
each  capacitor  is  etched  (or  cut 
out  with  a  hand- he  Id  grinding  tool) 
on  the  opposite  side  of  the  copper- 
clad  board,  I  also  etched  some  ad* 
ditional  small  areas  on  the  non- 
ground  side  of  the  board  in  case  I 
needed  to  add  some  capacitance 
to  the  system.  (I  didn't).  My  capac- 
itor, in  the  testing  phase,  appears 
in  Photo  A.  Prior  to  permanent  in- 
stallation, of  course,  a  more 
sound  mechanical  arrangement 
than  that  shown  in  the  pholo 
should  be  arranged,  and  the  ca- 
pacitor should  be  located  in  a  wa- 
terproof housing. 

The  area  of  copper-clad  board 
necessary  to  obtain  a  given  value 
of  capacitance  will  depend  on  the 
characteristics  of  that  particular 
type  of  board.  If  you  have  an  LC 
meter,  or  if  you  know  the  dielectric 
constant  for  the  board  and  the 
separation  between  layers  of  cop- 
per, you  can  calculate  the  surface 
area  needed  for  a  given  value  of 
capacitance.  However,  I  got  my 
board  from  a  surplus  dealer  and  I 


L3A 


L2A  — 


C3A        C3B 

C2A 

H 


L3S 


C2B 


CIA 


LIA 


L28 


ae 


A-!      (UAH 


lis 


COAX  FEEDLINE 


CLIB)  = 


492 


f,  (MHI) 


SEE  TEXT  FOR  12,  U5  AND 
CAPACITOR  VALUES. 


Fig  2  Parallel  dipole  antenna  with  capacitive  balun.  Note  that  the  center 
conductor  of  the  coax  is  connected  to  only  one  side  of  one  capacitor, 
while  the  shield  /s  common  wtth  one  side  of  all  the  capacitors. 
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Fig  3.  Parallel  dipole  with  capacitive  baton  feed  for  the  20  and  15-m 
bands.  Elements  are  made  of300-D  twinlead  cut  to  the  lengths  shown. 
This  antenna  provided  a  low  SWR  at  both  14  and  21  MHz,  unlike  the 
arrangement  shown  in  Figure  1. 


knew  nothing  about  its  character- 
istics. Still,  I  had  no  difficulty  mak- 
ing the  capacitors. 

First,  I  took  a  section  of  coil 
stock  and  soldered  an  end  to 
each  side  of  the  virgin  circuit 
board.  Using  a  grid-dip  oscillator, 
I  found  the  resonant  frequency 
of  this  LC  circuit.  I  then  removed 
the  coil  from  the  board  and  sol- 
dered a  capacitor  of  known  value 
across  the  leads  of  the  coil,  and 
again  found  the  resonant  fre- 
quency. Some  simple  calcula- 
tions then  yielded  the  capacitance 
per  square  inch  of  the  circuit 
board. 

Specifically,  I  placed  a  9-turn 
coil,  1  1/2"  diameter,  1  1/4 tf  long 
(dimensions  are  unimportant,  just 
don't  change  the  coil  once  you 
start  this),  across  a  fairly  large 
sheet  of  double-sided  board. 
Us  resonant  frequency  was  1.73 
MHz.  I  then  removed  the  circuit 
board  and  replaced  it  with  a 
680-pF  silver  mica  capacitor. 
The  frequency  was  3.80  MHz. 
Dividing  3.8  by  1 .73  and  squaring 
the  result  yields  4.325.  Since 
the  circuit  board/coil  combination 
gave  the  lowest  frequency,  I 


Frequency 

Total  C  (pF) 

28,5 

107 

L  Kj   m  V? 

118 

21.3 

144 

18.1 

169 

14.2 

216 

10.1 

303 

7,15 

428 

m 

805 

1.8 

1700 

Table  1.  Design  information  for 
parallel  dipoles  with  capacitive 
batun  and  50-Q  coax  feed.  The 
total  capacitance  column  indi- 
cates the  value  of  capacitance 
that  should  appear  each  side 
of  center  for  a  given  band  of 
operation. 


L3A- 


L4B 


72 


HM 


L2A 


L3B 


377 


LIA 


L2B 


LI8 


52  ft  COAX 


CAPACITOR  VALUES  IN  pF 


multiplied  that  4. 825  by  the  680  pF 
and  got  3280  pF  as  the  ca- 
pacitance of  my  board.  (Had  the 
circuit  board/coil  pair  produced 
the  highest  frequency,  I  would 
have  divided  680  by  4.825).  Divid- 
ing the  area  of  the  board  by  its 
capacitance  gave  a  value  of  18.56 
pF  per  square  inch.  Therefore,  to 
make  a  185,6-pF  capacitor,  I 
would  need  10  square  inches  of 
copper. 


Fig  4,  Parallel  dipole  with  capacitive  balun  feed  for  the  80/40/20/1 5/1 0-m 
bands.  Such  an  antenna  could  be  constructed  from  5+condutor  rotor 
control  wire. 


wave  dipole  it  is  cut  according  to 
the  formula  length  (feet)  =  468  * 
frequency  (MHz),  However,  as 
noted  in  Figure  2,  when  using  this 
antenna  you  need  to  use  length 
(feet)  =  492  +  frequency  (MHz)  to 
calculate  the  length  of  the  lowest 


If  you've  tried  parallel  di poles 
before  with  limited  success, 
maybe  you  should  give  this 
method  a  whirl/' 


For  my  20/1 5m  antenna,  I  need- 
ed two  144-pF  capacitors  and  two 
72-pF  caps.  Since  each  square 
inch  of  my  circuit  board  provided 
18.56  pF  of  capacitance,  that 
meant  I  needed  two  areas  of  about 
7,75  square  inches  each,  and  two 
of  3.9  square  inches  each,  The 
actual  shape  of  those  areas  is 
unimportant  so  long  as  their  areas 
are  correct. 

Anybody  There? 

Are  you  still  with  me?  Believe 
me,  it  takes  longer  to  describe 
the  process  of  making  those 
capacitors  than  it  does  to  actually 
manufacture  them,  Sure,  you 
can  go  buy  some  capacitors,  but 
even  then  you  may  have  to  make 
some  series/parallel  combina- 
tions to  get  the  required  values. 
By  making  my  own  capacitors 
I  was  able  to  get  just  the  values 
of  capacitance  I  needed,  plus  it 
was  cheap  and  worked  the  first 
time  I  put  it  on  the  air.  That's  hard 
to  beat. 

A  few  comments  on  the  lengths 
of  wire  required  for  the  dipoles. 
Normally  when  we  make  a  half- 


frequency  dipole.  This  change  is 
necessary  due  to  the  effects  of  the 
capacitors  at  the  antenna  input 
terminals. 

With  my  20/1 5m  antenna,  that 
meant  a  length  of  17.5ft  each  side 
of  center  for  the  20m  dipole 
(resonant  frequency  14.050 
MHz).  Hately  stated  that  the  other 
dipoles  in  one  of  these  systems 
need  to  be  lengthened  5  to  15 
percent  due  to  the  "parallel  in- 
ductance" effect  caused  by  the 
other  nearby  conductors.  With 
my  2-band  antenna,  however, 
resonance  on  21  MHz  was 
achieved  with  a  length  3%  greater 
than  the  traditional  468  x  fre- 
quency value,  or  22'  8"  overall  for 
21.3  MHz. 

So  where  are  we?  Figure  3 
shows  the  completed  20/1 5m 
parallel-wire  dipoie.  The  antenna 
was  raised  to  32  feet  above 
ground  and  worked  well,  with  a 
good  SWR  across  both  20  and 
15m,  on  the  first  try.  It  did  not  re- 
quire any  adjustment  of  capaci- 
tance from  the  calculated  values. 
I  suppose  I  could  wave  my  hands 
and  explain  why  this  second 


arrangement  of  parallel  dipoles 
worked  when  the  combination 
lacking  the  capacitors  wouldn't. 
But  I'm  not  sure  that  I'd  convince 
either  of  us.  Regardless  of  how  it 
works,  if  you've  tried  parallel 
dipoles  before  with  limited 
success,  maybe  you  should  give 
this  method  a  whirl. 

Other  Ideas 

This  method  could  also  be  ap- 
plied to  vertical  antennas.  Hately 
claimed  that  multiband  quarter- 
wave  ground  ptane  antennas  us- 
ing this  technique  outperformed 
other  verticals  that  used  "tuned 
traps  and  loading  coils/'  It  should 
be  possible  to  design  multiband 
VHF/UHF  whips,  with  the  capaci- 
tors formed  gamma-match  style 
from  telescoping  tubing,  Or  per- 
haps one  of  you  readers  has  a 
better  idea,  Any  takers?| 


Frequency  (MHz) 

SWR:t 

3.6 

1.45 

3.7 

1.22 

3.8 

1.80 

7,0 

1,20 

7.05 

1.12 

7.1 

1,25 

14.0 

1,40 

14.2 

1,19 

14.3 

1.40 

21.0 

1.23 

21.2 

1.33 

21,4 

1.55 

28.0 

1    hVW 

28.5 

1.02 

28.3 

1.42 

Table  2.  SWR  fiqures  for  a  5-band 
parallel  dipole  antenna,  50-Q  sys- 
tem, with  capacitive  balun  (from 
Hately). 
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Feedback  #38 


by  Chod  Harris  VP2ML 


Tips  for  Novices  to  Work  the  World  on  Voice 


^\*^£  The  mere  mention  of  the  word 
l^#V  ■  starts  the  heart  pounding  and  the 
blood  rushing.  DX  has  always  been  a  pinna- 
cle of  amateur  radio;  the  peak  coward  which 
many  hams  climb  throughout  their  amateur 
career.  And  now,  thanks  to  Novice  Enhance- 
ment and  increasing  sunspot  numbers,  DX  is 
well  within  the  reach  of  every  Novice  and 
Technician. 

Ten  meters  is  one  of  the  most  fascinating 
DX  bands.  Even  simple  antennas  and  low- 
power  stations  can  talk  around  the  world  on 
10  meters  when  the  band  is  right.  Today *s 
Novices  have  probably  heard  how  hot  this 
band  was  during  the  last  sunspot  peak.  At  its 
best,  DXing  on  10  meters  is  arm-chair  easy, 
but  even  prime  band  conditions  require  some 
thought  and  skill.  Ten  meters  is  an  excellent 
training  ground  for  new  DXers,  Antenna  and 
power  requirements  are  not  as  great  on  this 
band  ast  say,  on  20  meters ;  Stations  are  more 
spread  out  than  on  20  meters,  a  real  boon  to 
the  low-power  station,  So?  let's  see  how  to 
cash  in  on  10-meter  SSB  DX. 

The  Station 

Any  station  capable  of  making  a  local  con- 
tact can  make  a  DX  contact  on  1 0-meter  SSB. 
A  little  attention  to  detail,  however,  will 
greatly  increase  its  DX -effectiveness. 

Check  out  your  rig.  Many  amateur 
transceivers  exhibit  a  reduction  in  output 
power  on  10  meters,  Make  sure  your  rig  puts 
out  the  power  it  should.  Next,  check  your 
microphone  gain  and  processor  level.  A  sig- 
nal with  poor  audio  quality  might  make  local 
contacts,  but  in  the  DX  pileups  and  over  long 
radio  paths,  only  the  clearest  audio  pene- 
trates. Find  another  ham  at  least  a  few  miles 
away  to  listen  to  your  signal.  Gradually  in- 
crease the  mike  gain  until  your  signal  stops 
increasing  in  strength.  Any  more  gain  and 
you're  inviting  distortion,  and  poor  DXing. 
Do  the  same  with  the  speech  processor,  if 
any.  Increase  its  gain  until  the  signal  starts  to 
distort,  and  then  back  it  off.  Judging  by  sig- 
nals in  DX  pileups,  many  hams  think  they  can 
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get  through  better  by  turning  up  their  mike 
gain.  The  opposite  is  true. 

Once  your  rig  is  tuned  up*  check  out  your 
antenna  system.  Although  any  antenna  will 
work  for  DX,  the  better  the  antenna,  the  more 
DX  you  will  work.  A  rotatable  beam  antenna 
is  best,  and  used  CB  yagis  are  often  available. 
Trim  5"  off  each  end  of  each  element,  wire  in 
new  coax,  and  put  it  on  a  TV  rotator*  A 
10-meter  dipole  can  also  put  out  a  good  DX 
signal. 

Whatever  antenna  you  use,  try  to  get  it  at 
least  30  feet  in  the  air.  For  DX  contacts,  you 
want  to  keep  the  angle  of  radiation  of  your 
signal  as  low  as  possible,  for  maximum  signal 


'Ten  meters  is  one 
of  the  most  fascinating 


DX  bands/' 


strength  over  long  distances.  Thus  your  hori- 
zontal antenna  should  be  at  least  one-wave- 
length high,  or  about  30  feet  at  10  meters.  A 
TV  push-up  mast,  carefully  guyed,  can  sup- 
port a  small  10-meter  vagi,  A  dipole  should 
also  be  as  high  as  possible,  for  the  same 
reason. 

Vertical  antennas  concentrate  much  of 
their  signal  in  low  angles  of  radiation.  Thus,  a 
properly  installed  vertical,  with  radial s,  out 
in  the  clear,  can  be  an  excellent  DX  antenna, 
A  1 0-meter  vertical  is  a  space-saver  at  only 
about  8  feet  tall, 

Propagation 

Once  your  station  is  ready,  you  need  to 
figure  out  when  to  DX,  Ten  meters  is  a  noto- 
riously fickle  DX  band.  It  can  be  wide-open 
around  the  world  at  one  time,  and  completely 
void  of  DX  an  hour  later. 

Fortunately,  you  can  easily  determine  if  10 
meters  is  open  for  long-haul  DX  contacts. 
Tune  between  28,200  and  28*300  kHz  and 


you'll  hear  a  host  of  beacons  in  every  corner 
of  the  globe  that  indicate  band  openings.  The 
propagation  charts  and  forecasts  in  the  vari- 
ous amateur  radio  magazines  will  suggest 
good  times  to  check  10  meters.  Shortening 
skip  on  15  meters  is  a  sign  that  10  is  about  to 
open.  In  other  words,  if  stations  near  you  are 
increasing  in  signal  strength,  check  the  next 
higher  band  for  activity.  You  can  also  ask 
other  amateurs  on  the  band  if  any  DX  is 
coming  through. 

Even  with  low  sunspot  numbers,  10m  often 
proves  fruitful  for  north-south  contacts.  US 
hams  should  check  for  signals  from  the 
Caribbean  and  South  America.  Turn  the 
beam  south  and  tune  across  the  entire  band 
for  signals,  not  just  the  Novice  portion. 
Novices  can  work  more  than  half  way  to 
DXCC  or  DX  Dynasty  with  north-south  con- 
tacts. Count  how  many  countries  there  are  in 
the  Caribbean  and  South  America! 

The  most  reliable  way  to  check  10  meters  is 
to  call  CQ,  Never  give  up  on  10  meters  after 
tuning  quickly  across  the  band  and  not  hear- 
ing anything.  Often  10  is  open  but,  because 
everyone  is  listening  and  no  one  is  transmit- 
ting, the  band  sounds  dead,  Try  a  series  of 
short  CQs  in  the  direction  of  the  sun  before 
you  quit.  Not  one  long  CQ,  but  a  series  of 
very  short  CQ  DXs  with  ample  listening  be- 
tween the  series. 

Listening,  Listening 

The  single  most  important  information 
piece  of  equipment  for  DX  is  a  good  ear.  A 
successful  DXer  spends  about  90%  of  his  or 
her  time  receiving.  Listen  first  to  the  whole 
band.  Is  it  active?  Are  signal  strengths  good? 
Where  is  the  activity  concentrated?  Then  lis- 
ten for  individual  DX  eallsigns.  What  coun- 
try or  pan  of  the  world  are  they  from?  The 
well -tuned  ear  can  yield  a  great  deal  of  intelli- 
gence about  band  conditions.  The  DXer  then 
sets  up  a  strategy  to  snag  that  rare  one. 

Once  you  have  isolated  a  single  DX  station 
you  wish  to  contact,  listen  carefully  for  his 
exact  call  sign,  location,  name,  and  QSL  in 


formation.  Be  sure  to  listen  to  both  sides  of 
the  DX  contact.  Whenever  you  can  hear  both 
the  US  station  and  the  DX  station,  you  in- 
crease your  chance  of  a  successful  DX  QSCX 
Determine  the  exact  frequency  on  which  the 
US  station  is  transmitting.  This  is  more 
important  than  sending  on  the  DX  station's 
frequency*  You  want  to  transmit  where  the 
DX  is  listening. 

Then  listen  to  what  kind  of  calls  the  DX 
station  responds  to.  Is  it  the  last  callsign  in  the 
pileup?  The  first?  The  fastest?  The  best 
phonetics?  If  you  can  discern  a  pattern  in  the 
way  the  DX  station  responds,  try  that  same 
technique  and  increase  your  chances  for  a 
successful  contact, 

You  should  also  listen  outside  the  28,300- 
28,500  kHz  range,  especially  in  the  DX 
segment  from  28,500  to  28,600  kHz.  The 
presence  of  US  Novices  will  gradually  pull 
many  stations  below  28, 500 1  but  meanwhile 
listen  for  DX  signals  above  that  frequency.  If 
you  hear  some  choice  DX,  ask  a  higher-class 
licensee  to  go  up  and  ask  the  DX  station  to 
move  down  into  the  Novice  subband*  Many 
would  be  pleased  to  comply, 

Logging  and  QSLs 

Once  you  complete  your  contact  with  the 
DX  station,  you'll  want  to  obtain  a  QSL  card 
as  a  permanent  memento  of  the  contact  and, 
more  importantly,  as  proof  of  the  QSO  for  the 
various  DX  awards.  The  first  step  toward 
confirming  your  DX  contact  is  complete,  ac- 
curate logging. 

Although  the  FCC  requires  only  a  minimal 
log,  a  DXer  soon  learns  the  value  of  a  com- 
prehensive, detailed  record  of  DX  contacts. 
In  addition  to  the  obvious  information  of 
date,  time,  exact  frequency  (not  simply 
band),  name  and  QTH,  the  DXer  will  note 
overall  band  conditions,  callsigns  of  station 
called  but  not  worked  (they  may  well  be  on 


the  same  frequency  at  the  same  time  another 
day),  the  power  and  antennas  of  the  DX  sta- 
tions (does  it  take  a  kilowatt  and  a  large  beam 
to  produce  a  weak  signal  at  your  location?), 
and  many  other  notes* 

When  you  are  lucky  enough  to  work  a 
station  for  a  new  country,  you'll  want  to  log 
even  more  information.  To  increase  your 


*  'Whatever  antenna 

you  use,  try  to  get  it  at 

least  30'  in  the  air," 


chances  of  getting  a  return  QSL,  you  might 
want  to  give  the  DX  station  a  detailed  descrip- 
tion of  band  conditions  and  how  his  signal 
compared  to  others  on  the  band  at  the  same 
time.  Observations  such  as,  i4 Yours  is  the 
only  signal  from  Middle  East — Europe  very 
loud/  *  or  "Loudest  Caribbean  on  band/  ■  are 
usefiil  to  the  DX  stations. 

Always  keep  your  fog  in  Coordinated  Uni- 
versal Time  (UTC).  DXers  keep  their  shack 
clock  on  UTC  and  check  it  against  WWV 
regularly.  A  DX  station  might  fill  a  log  page 
in  5  minutes.  If  the  time  on  your  QSL  is  more 
than  a  minute  or  two  off,  he  might  not  find 
your  contact.  Some  DX  stations  can  draw 
huge  pileups  and  work  several  stations  a 
minute.  An  incorrect  time  on  your  QSL  could 
put  your  contact  several  pages  away  from 
where  it  should  be!  And  pay  particular  atten- 
tion to  the  UTC  date,  which  advances  in  early 
evening  in  the  US,  QSL  managers  consistent- 
ly report  that  more  than  20%  of  ail  the  cards 
they  receive  have  the  wrong  time  or  date. 

The  subject  of  confirming  DX  contacts  can 
(and  does)  fill  books.  Many  of  the  details  of 
preparing  the  envelopes,  using  International 


Reply  Coupons  (IRCs)  or  Green  Stamps  (US 
$1  bill),  and  finding  correct  DX  addresses 
has  been  published  elsewhere.  Two  items 
sometimes  overlooked  by  the  new  DXer  are 
maintaining  good  records  of  your  QSLs  sent, 
and  keeping  envelopes  at  your  incoming  QSL 
bureau. 

If  you  keep  careful  track  of  when,  to 
whom,  and  how  each  QSL  was  mailed,  you*  11 
better  be  able  to  follow  up  lost  cards.  Again, 
you  DX  logbook  is  an  excellent  place  to  keep 
these  records.  You  will  undoubtedly  start  re- 
ceiving QSL  cards  via  the  bureau  system, 
some  months  after  you  start  making  DX  con- 
tacts. Complete  details  on  the  free  incoming 
bureau  system  are  available  from  ARRL 
Headquarters  in  Newington  for  a  self- 
addressed  stamped  envelope.  Follow  the 
simple  rules  about  maintaining  envelope  or 
postage  credits  at  your  district  bureau  to 
speed  bureau  cards  to  you  shack. 

The  10-meter  band  will  improve  every 
month  for  the  next  few  years,  before  condi- 
tions level  off  and  start  to  decline  in  the  early 
1990s-  The  next  year  or  two  will  be  an  excit- 
ing time  to  chase  DX  on  10  meters.  Before 
you  know  it,  you'll  be  a  DXer, 

How  will  you  know  that  you've  become  a 
DXer?  A  DXer  always  knows  exactly  how 
many  countries  he  or  she  has  worked,  and 
how  many  of  them  are  confirmed.  Once  you 
start  to  count  your  countries,  you're  in  the 
fraternity.  Good  DXing!| 


Chod  Harris  VP2ML  has  been  licensed  for  20 
years  and  has  written  the  DX  column  for  us 
since  1983.  Chod  earned  his  first  DXCC  on 
10  meters  at  the  bottom  of  the  last  sunspot 
cycle.  He  publishes  the  DX  Bulletin  in  Santa 
Rosa  CA .  His  address  is  PO  Box  4881 ,  Santa 
Rosa  C A  95402, 


Ten  Meter  Beacons  Live  Here 


Frequency 

Callsign 

QTH 

Frequency 

Callsign 

QTH 

Frequency 

Callsign 

QTH 

28X50 

PY2QOB 

Sao  Paulo 

28.232 

W7JP1 

Sonofta 

28.270 

ZS6PW 

Pretoria 

28,175 

VE3TEN 

Ottawa 

28.2325 

KD4EC 

Jupiter  FL 

28.270 

VK4RTL 

Townsville 

28.195 

IY4M 

Bologna 

28.235 

VP9BA 

Southampton 

28.2725 

9L1FTN 

Freetown 

28.200 

GB3SX 

Crowborough 

28.2375 

LA5TEN 

Oslo 

28.275 

AL7GQ 

Jackson  MS 

28.200 

KF4MS 

St,  Petersburg  FL 

28.240 

OA4CK 

Lima 

28.2775 

DFt&AAB 

Kiel 

28,2025 

ZS5VHF 

Natal 

28.2405 

5Z4ERR 

Nairobi 

28,280 

YV5AYV 

Caracas 

28,205 

DL01G! 

MS,  PredigstuhJ 

28,2425 

ZS1CTB 

Capetown 

28.280 

LU8EB 

Tandil 

28,2075 

W8FKL 

Venice  FL 

28.245 

A92C 

Bahrain 

28.285 

VP8ADE 

Adelaide  Island 

28,208 

WA1IOB 

Marlborough  MA 

28,2475 

EA2HB 

San  Sebastian 

28.286 

KA1YE 

Henrietta  NY 

28,210 

3B8MS 

Mauritius 

28.248 

K1BZ 

Belfast  ME 

28.287 

H44SI 

Honiara 

28.210 

K4KMZ 

Elizabethtown  KY 

28.250 

Z21ANB 

Bulawayo 

28.287 

W8GMV 

Ashvilfe  NC 

28.212 

ZD9GI 

Gough  Island 

28,253 

WB4JHS 

Durham  NC 

28.288 

W2NZH 

Moorestown  NJ 

28.215 

GB3RAL 

Slough 

28.255 

LU1UG 

General  Pfco 

28.290 

VS6TEN 

Mt,  Matilda 

28,2175 

B9YMY 

Oklahoma  City  OK 

28.2575 

DK0TE 

Konstanz 

28,2925 

LU2FFV 

San  Jorge 

28.220 

5B4CY 

Zyyi 

28,260 

VK5WI 

Adelaide 

28.299 

PY2AMI 

Sao  Paulo 

28.222 

W9UXO 

Chicago  IL 

28.262 

VK6RSY 

Dural 

28.315 

ZS1LA 

Still  Bay 

28.2225 

HG2BHA 

Tapolca 

28.264 

VK6RWA 

Perth 

28.888 

W6IRT 

North  Hollywood  A 

28,2275 

EA6AU 

Mallorca 

28,266 

VK6RTW 

Albany 

28.890 

WD9GOE 

Freeburg  IL 

28,230 

ZL2MHF 

ML  Climi© 

28,268 

W9KFO 

Eaton  IN 

28.992 

DU&NF 

Nuernberg 
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Number  39  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massilton  OH  44646 


6L6  SPECIAL  UPDATE 

As  promised,  here's  the  6L6 
special  update.  It  started  out  as 
just  a  weekend  project  to  satisfy 
Father  Radio  that  I  really  could 
build  something  with  a  tube  in  it, 
and  ended  up  firing  up  a  lot  of 
QRP  operators-  I'm  still  getting 
letters  from  the  column  in  the 
May  87  issue  of  73  Magazine. 
I  saved  some  of  them  for  the 
update, 

Many  people  wrote  about  the 
screen  circuit.  The  way  I  generate 
the  screen  voltage  saves  me  the 
trouble  of  using  a  separate  screen 
supply.  The  1938  OST  article  by 
Fred  Sutter  W8QBW  used  a  sepa- 
rate screen  supply.  Richard  Bell 
WA48NO  sent  in  the  screen 
circuit  shown  in  Figure  1.  Notice 
that  he  is  running  300  volts  on 
the  plate.  My  power  supply  had  a 
bit  more  kick,  and  if  your  plate 
supply  is  also  higher  than  the 
300  volts  Richard  uses,  you  may 
want  to  fudge  the  resistor  values 
a  bit. 

What's  this?  You  don't  have 
50-kO,  10-Watt  resistors?  Wetl 
neither  did  I,  and  I  didn't  want 
to  make  a  pest  of  myself  at  Fa- 
ther Radio's  house.  ALL  Electron- 
ics has  a  very  good  selection  of 
high-watt  resistors  at  very  low 
prices.  If  they  don't  have  just  what 
you  need,  you  can  always  mix 
and  match  using  Ohm's  law  to 
calculate  the  values. 

Cathode  Keying 

The  keying  method  of  the  6L6 
Special— cathode  keying — is  very 
old  and  very  basic.  You  ground 
the  cathode  of  the  tube  and  the 
tube  conducts.  If  you're  having 
a  bit  of  trouble  keying  the  rig, 
increase  the  capacitor  on  the 
key  line  from  .01  to  .02.  You  can 
also  add  a  resistor  in  series  with 
the  cathode.  Try  100  Ohms  at  12 
Watts  or  so.  I'm  sorry  to  say  you 
can't  use  your  fancy  hi-tech  elec- 
tronic keyer  with  the  6L6,  since 
the  switching  transistor  wilf  not 
survive  the  current  nor  the  high 
voltage  that  is  present  on  the 
cathode  of  the  6L6. 

This  leaves  only  three  ways  to 
key  the  transmitter.  You  can  use 
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Low  Power  Operation 


the  old  straight  key  and  not  worry 
about  the  trouble.  You  can  also 
use  a  Vibroplex  bug,  (f  never 
coutd  master  one  of  those  things. 
My  CW  came  out  sounding  like 


someone  was  choking  a  drunk 
monkey!)  You  can  also  try  special 
transistor  switching. 

Finally,  there's  relay  keying. 
Figure  2  shows  a  circuit  that 
should  work  with  the  6L6  Specialt 
but  I  haven't  yet  tried  it,  The  circuit 
is  very  simple,  The  heart  of  the 
circuit  is  the  horizontal  output 
transistor,  which  withstands  high 
voltages  and  can  switch  several 
amps  of  current.  This  is  a  slightly 


The  6L6  Special  built  by  Arliss  W7XU. 


Dave  W1SZJfs  version. 


John  WIYUZ's  version. 


modified  version  of  a  basic  circuit 
from  the  ARRL  Handbook.  When 
you  ground  the  base  of  the 
2N29051  you  turn  on  Q2,  Q2  then 
grounds  the  cathode  of  the  tube. 
The  resistors  and  capacitor  in 
Q2's  base  will  shape  the  wave. 
You  will  have  to  experiment  with 
the  values  for  the  best  looking 
wave.  You  do  have  a  'scope,  don't 
you? 

Radio  Shack  sells  a  replace- 
ment horizontal  output  transistor, 
but  it  goes  for  about  $8.  Look 
for  one  in  surplus  or  at  a  harn- 
fest  and  buy  several  for  the  junk 
box. 

You  can  use  a  heavy-duty  relay 
to  key  the  transmitter.  The  draw- 
backs here  are  that  these  relays 
can't  follow  high-speed  CW 
coming  from  your  electronic 
keyer,  and  they  are  really  noisy. 
I  solved  this  problem  many 
years  ago  when  I  came  across  a 
mercury-wetted  relay,  I  use  it  to 
key  one  of  my  home-brew  trans- 
mitters that  also  used  cathode 
keying.  The  relay  will  switch  any- 
thing! You  might  also  find  one  of 
these  rooting  around  atsurplus 
houses  and  hamfestsT  and  in 
junk  boxes, 

This  particular  relay  has  a 
1 2-volt  coil,  so  I  built  up  a  circuit 
that  looks  like  the  one  in  Figure  2. 
I  just  replaced  the  tube  with 
the  relay  coil  and  removed  the 
RC  network.  When  you  ground 
the  keylineT  the  relay  pulls  inT 
which  in  turns  grounds  the 
cathode  of  the  tube.  This  method 
is  how  I  have  been  keying  my 
version  of  the  6L6  Special.  Here 
I  connected  my  retay  driver  to  my 
Color  Computer  for  computer- 
generated  code! 

One  more  question  about  the 
keying  of  the  rig:  what  about  side- 
tone?  I  just  use  the  built-in  tone  on 
my  home-brew  keyer.  The  Color 
Computer  will  also  generate  its 
own  sidetone.  I  have  seen  circuits 
that  will  generate  a  sidetone  by 
sampling  the  RF  from  the  trans- 
mitter and  they  generate  a  tone, 
but  I've  never  been  much  im- 
pressed by  them. 

A  lot  of  builders  wrote  to  say 
they  changed  from  the  Pl-output 
back  over  to  the  link  output,  That's 
fine  with  me.  Most  of  you  did,  how- 
ever, use  a  plug-in  coil  set  up  to 
change  bands. 

Remember,  you  are  work- 
ing with  an  oscillator.  Several 
builders  have  written  to  me  about 
yoopy-sounding  tones.  Remem- 
ber here  to  not  load  the  tube 
for  maximum  output.  Listen  to 
your  tone  as  you  tune  up.  You 
will  notice  the  tone  of  the  CW 


6L6  [    Z 


CATHODE 


5K 

iOW 


+  300 
VOLTS 


Fig.  1  Different  screen  circuit  for  use  with  the  6L6  Special 


change  as  you  load,  and  peak 
the  6L6.  Go  for  the  best-sounding 
CW  note  instead  of  maximum 
power  output.  Old  sluggish  crys- 
tals will  also  give  a  bad  CW  tone — 
try  newer  rocks, 

A  Bit  of  Shan ng 

Some  of  you  have  asked  about 
setting  up  a  special  frequency  for 
the  6L6  Special  Lets  try  the  ORP 
calling  frequency  of  7  040.  Jan 
Crystals  sell  the  FT*243  crystals 
for  about  $2.50  each. 

That  should  take  care  of  most 
of  the  questions  that  have  come 
up  on  the  6L6  Special.  Now  as 
promised,  some  of  your  handy- 
work.  Who  says  hams  don't  build 
anymore?— check  out  the  GRP 
operators. 

Arliss  Thompson  W7XU  sent 
in  a  photo  of  his  6L6  Special 
(Photo  A).  Arliss  uses  the  metal 
version  of  the  tube.  He  notes  that 
"the  holes  in  the  side  of  the 
chassis  are  from  some  long-  (and 
probably  best-)  forgotten  project,11 
The  transmitter  was  removed 
from  its  box  for  the  photo.  A  fine 
job,  Arliss! 

John  Or rnsbee  W1 YU2  built  his 
version  using  the  ofd  breadboard 
design.  The  Pl-nelwork  features  a 
B  &  W  plug-in  coil  for  40  meters, 
Two  6L6s  are  used,  one  for 
the  oscillator  and  the  second  for 
the  amplifier  There's  300  Volts  on 
the  plate  of  the  final,  and  it  puts 
out  about  8-9  Watts.  With  that 
BC-34S-K  receiver,  that's  quite  a 
station 

Dave  W1SZJ  also  built  his  6L6 
Special  on  a  piece  of  wood.  The 
"L"-tuner,  135-foot  wire,  and  8- 
Watt  output  from  (he  transmitter 
pack  a  good  punch. 

Everyone  built  Iheir  version 
using  what  they  had.  I  wish  I 
had  the  time  to  build  some  of 
the  versions  sent  to  me!  Most 
use  a  separate  oscillator,  buffer, 
and  then  a  6L6  for  the  final.  The 
6AG7  seems  to  be  the  tube  of 
choice  for  the  oscillator.  Some 
of  the  circuits  even  include 


grid-block  keying  and  special 
regulated  power  supplies,  com- 
plete with  the  regulated  screen 
supply.  Not  bad  for  a  50-year-oid 
idea! 

Odds  N'  Ends  Oept. 

By  the  time  this  column  hits 
your  mailbox.  Paula  Franke 
WB9TBU  will  be  the  new  editor 
for  the  ORP  ARCI  publication, 
the  QRP  Quarterly.  Paula  will 
be  looking  for  articles  for  the 
Quarterly,  She  works  with  IBM- 
PCs  and  can  work  with  Word- 
Star",  WordPerfect™,  and  Micro- 
soft Word""  word-processing 
programs.  In  addition,  she  can 
read  ASCII  files,  which  saves  an 
enormous  amount  of  time  key- 
boarding  text.  Articles  on  all 
aspects  of  low-power  commu- 
nications are  welcome. 

Serious  QRPers  should  con- 
sider joining  the  GRP  ARCI.  New 
memberships  are  $12,  and  re- 
newals are  $10.  Send  your  check 
or  money  order  to  Membership 
Chairman  Bill  Harding  K4AHK, 


+5- 12  VOLTS 
f 


2N2905 

OR 

2 H 3905 


TO  KEY 
JACK  6L6 
SPECIAL 


I50J1 


I 


7511 


IOOmF 


TV 

HORIZONTAL 
OUTPUT 
TRANSISTOR 


TO  ELECTRONIC   KEYER 


Fig.  Z  For  interlacing  with  an  electronic  keyer,  try  this  circuit 


power  output).  There  are  three 
classes  of  operation  with  bonus 
points  for  power  output  and  for 
battery/natural  power  For  more 
information  about  the  contest, 
please  send  a  large  SASE  to  L  T 
Switzer  N8CQA.  654  Georgia. 
MarysvJlle  Ml  48040  A  set  of  log 
sheets  and  one  entry  form  are 
available  for  a  SASE  to  K8DD, 
1640  Henry,  Port  Huron  Ml  48060. 
While  I  don't  have  all  the  de- 
tails, Ihe  Michigan  group  plans 
many  anniversary  specials.  Now 
would  be  a  good  time  to  help  the 
club  with  your  membership! 

One  last  item.  The  antenna 
special  sure  got  a  lot  of  people 
upset  about  my  stand  with  the 
vertical  antenna.  (One  guy  even 
sent  me  a  dead  spider  in  the 
mail!)  I  also  offered  all  those  who 
wrote  to  say  I  don't  know  a  thing 
about  vertical  antennas  the 


"Go  for  the  best-sounding 

CW  note  instead  of 
maximum  power  output 


9f 


10923  Carters  Oak  Way,  Burke 
VA  22015, 

This  year  marks  the  10th  an- 
niversary of  the  Michigan  ORP 
Club.  Their  8th  Annual  CW  con- 
test starts  on  January  16,  at 
1200Z,  and  runs  through  January 
17  at  2359Z  This  is  36  hours 
of  CW-only  contesting  on  160 
through  10  meters,  excluding  the 
WARC  bands.  The  contest  is  open 
to  all  amateurs  and  all  are  eligible 
for  awards. 

The  exchange  is  as  follows 
RST(  OTH.  M-QRP  Membership 
number    (non-members  send 


chance  to  tell  Ihe  world  via  the 
GRP  column,  I  received  many 
letters  about  vertical  antennas, 
but  the  one  Skip  WB80WM  sent 
to  me  says  it  all: 

"I  take  exception  to  your 
views  on  the  HW-7  and  vertical 
antennas.  iVe  managed  to  work 
over  a  hundred  countries  with  my 
K-Mart  lantern-battery-powered 

HW-7  and  vertical  antenna.  The 
gods  of  Newmgton  for  some 
reason  continue  to  mount  their 
verticals  on  the  ground  Perhaps 
they're  confused  about  "low 
angle  of  radiation/'.      "Over 
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the  years  I  have  learned  through 
experience  that  our  hobby  is 
full  of  French  words.  For  example, 
QUAD-  Quad  is  French  for  comes 
down  in  winter.'  BALUN  is  anoth- 
er French  word,  BALUN  means 
'RF  transformer/  RF  loss.'  I'd  say 
at  least  2  db  of  loss.  That's  why 
I  use  a  Budwig  center  insulator- 
no  toss.  It's  also  a  waterproof 
way  of  connecting  the  coax  to 
anydipoJe/' 

Like  most  of  the  others  who 
wrote  to  me  about  the  vertical, 
Skip  also  wrote  to  say  thai  the 
verticals  will  work  best  if  mounted 
out  of  the  way  of  buildings,  trees, 
and  other  objects,  Radials  from 
a  tower-mounted  vertical  will 
add  extra  kick  to  the  antenna. 
Perhaps  there  is  enough  infer* 
mation  that  needs  to  be  shared 
on  this  subject  that  I  should 
devote  a  month  just  to  the  vertical 
antenna.  Please,  no  more  dead 
spidersl 

Two-Fer  Errata 

Several  bits  of  information  were 
dropped  on  the  November  column 
about  the  Two-Fer.  For  those  who 
want  a  circuit  board  or  semi-kit, 
the  parts  placement  guide,  or  if 
you  have  any  other  questions 
about  the  column,  drop  me  a  line 
with  a  SASE. 

There  were  also  a  few  errors 
Reverse  the  60-  and  20-meter 
coil  values  for  the  filter.  The  sche- 
matic shows  a  MFP102;  it  should 
read  MPF102.  Also,  the  capacitor 
on  the  12-Volt  supply  for  the 
PA  transistor  is  10  instead  of 
18  |jF.  As  well,  the  resistor  on  the 
base  of  the  PA  transistor  is  33Q, 
not  930, 

Next  month  look  for  the  ORP 
5'er  And  no,  it's  not  what  you 
think.  There  will  be  some  good 
reading  coming  down  the  pike  this 
year  here  in  the  QRP  column! 


Number  40  on  your  Feedback  card 


P-ED 


by  Larry  Ledlow,  Jr.  NA5E 


Modern  Mythology 
and  Amateur  Radio 


II  've  had  an  interest  in  radio  for 
J  as  long  as  I  can  remember.  Ra- 
dio listening  became  my  main 
hobby  twenty  years  ago,  and 
eventually  the  ham  bug  bit  me 
very  hard.  Radio  has  usually  fig- 
ured heavily  in  a  lot  of  big  deci- 
sions in  my  life.  Radio  physics  and 
astronomy  kept  my  interest  up 
through  college,  and  I  pursued 
a  very  successful  career  in  radio 
science  with  Uncle  Sam  before 
I  came  to  73  Amateur  radio, 
though,  has  provided  most  of  the 
truly  rewarding  experiences  in  my 
life  through  intellectual  stimula- 
tion, the  satisfaction  of  serving  the 
public,  and  a  sense  ot  internation- 
al, fraternal  order 

There  are  plenty  of  folks  pitch- 
ing status  quo,  a  dangerous  idea 
that  promotes  complacency  and 
therefore  guarantees  amateur  ra- 
dio a  mediocre  place  in  the  history 
books.  At  the  same  time,  sooth- 
sayers of  gloom  and  doom  would 
have  us  believe  ham  radio  is  all 
but  washed  up  in  a  technological 
torrent  that  has  left  us  far  behind 
the  power  curve  in  advancing  ra- 
dio $tateH>f-the~art  I  have  serious 
misgivings  about  these  two  ex- 
treme views,  which  both  stand 
firmly  on  certain  mythical  ideas 
about  amateur  radio. 


Fallacies  Abound 

Myth  number  one:  There  exists 
a  generally  accepted  definition  of 
"average  ham,  'Think  about  how 
silly  this  idea  really  is,  There  are 
more  than  1 .5  million  amateur  ra- 
dio operators  in  the  world,  They 
come  from  at)  walks  of  life,  speak 
hundreds  of  different  languages, 
and  have  an  enormously  wide  va- 
riety of  interests,  both  related  and 
unrelated  to  radio.  Now,  you  tell 
me  who,  out  of  all  those  people,  is 
an  "average"  ham. 

First  ol  all.  I  don't  know  anyone 
who  wants  to  be  average.  That 
aside,  to  assume  there  is  an  aver* 
age  ham,  even  in  our  collective 
imagination,  who  fairly  represents 
the  entire  amateur  radio  operator 
population  is .  well,  silly!  That's 
like  saying  there  is  an  average 
snow  flake.  Sure,  you  can  make 
some  accurate  statements  about 
snow  flakes  in  general  They're 
white,  six-sided  water  crystals, 
but  try  to  define  an  average  snow 
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Fig.  I  Generic  Snow  Flake 

flake.  You  can  make  a  tot  of 
sweeping  statements  about 
hams,  but  don't  ever  tell  me 
you've  managed  to  define  the  av- 
erage ham. 

Could  we  say  the  average  ham 
is  Japanese,  owns  2,675  radios, 
drives  a  Toyota,  and  only  operates 
2,347  hours  per  week  on  40-meter 
RTTY?  Nope,  and  we  couldn1 1  say 
anything  else  meaningful  about 
our  mythical  average  ham. 

Oversimplification  of  a  prob- 
lem—in this  case,  defining  the  av- 
erage ham — is  the  first  step  to  the 
wrong  conclusion.  We  must  rec- 
ognize the  amateur  radio  popula- 
tion at  large  as  an  incredibly  di- 
verse group,  whose  only  true, 
common  interest  is  radio.  Any  at- 
tempt to  boil  down  hams*  interests 
and  abilities  into  just  a  few  words 
is  pure,  unadulterated  fallacy.  If 
you  agree  there  is  not  an  average 
ham,  then  immediately  all  the 
prophetic  statements  about  ham 
radio  that  use  the  term  become 
invalid  and  meaningless. 


Something  New,  Something  Old 

This  brings  us  to  myth  number 
two:  Amateur  radio  offers  nothing 
new.  If  you  haven't  done  some- 
thing before,  then  it's  new,  There- 
fore, ham  radio  holds  plenty  of 
new  adventures  for  most  of  us, 
There  aren't  too  many  hams 
around  who  have  done  it  all  and 
seen  it  all  The  challenge  of  a  new 
mode  or  band  can  be  inspire* 
tionai. 

Back  when  unlicensed,  short- 
wave listening  iSWLing)  was  the 
only  game  I  played.  I  always  got  a 
thrill  when  l  heard  a  new  country 
or  a  rare  broadcast  station.  I  still 
get  a  kick  when  I  work  a  new  coun- 
try on  the  ham  bands,  but  I  find  a 
lot  of  joy  trying  out  communication 
modes  that  are  new  to  me.  KA  l  HY 
and  I  recently  made  our  first  con- 
facts  on  the  Russian  FtS-10  and 


-11  satellites,  Great  fun!  Both  of  us 
relished  our  triumph,  and  we  cele- 
brated with  pizza  and  beer.  Cyn- 
ics may  point  out  that  a  satellite 
contact  these  days  rates  pretty 
low  on  the  universal  scale  of  nov- 
elty. I  would  argue  that  fun  and 
education  are  on  the  bottom  line 
Bryan  and  I  had  fun  and  learned 
something  new 

New  modes  and  construction 
projects  are  two  obvious  ways  to 
spice  up  your  ham  life.  How  about 
folding  your  other  interests  into 
ham  radio?  Start  or  pin  a  net  with 
others  interested  in  scuba  diving, 
ballooning,  gemology,  foreign  Ian- 


Fig.  2  Snow  Flumes 

guages,  or  anything  else  you  want 
to  learn  or  talk  about.  Remember 
how  we  dispelled  myth  number 
one,  Hams  are  a  big  group  with 
lots  of  interests  represented.  Get- 
ting on  the  air  is  a  lot  like  going  to  a 
party.  Eventually  you  run  into 
someone  you'd  like  to  spend  more 
time  with, 

I  carry  this  argument  further  by 
debunking  the  corollary  to  ama- 
teur radio  myth  number  two:  Hani 
radio  offers  tittle,  if  anything,  for 
"outsiders.'  Wrong  again.  This 
hobby  suffers  in  part  from  bad  (or 
incomplete)  press.  I  maintain  that 
because  hams  are  such  a  diverse 
group,  just  about  anyone  can  find 
something  appealing  about  the 
hobby. 

However,  I  can  see  why  the  lo- 
cal volunteer  firemen  can't  muster 
a  lot  of  enthusiasm  for  ham  radio 
after  listening  to  a  discussion  on 
amateur  satellites  or  DXpeditions. 
On  the  other  hand,  they  might  find 
a  demonstration  of  the  regional  re- 
peater network  interesting.  Even 
a  few  pointers  on  mobile  or  hand- 
held antennas  might  raise  some 
eyebrows  in  the  crowd. 

Try  to  pitch  packet  radio  to  the 
local  photography  club.  Yawn,  I'll 
bet  the  shutter  bugs'  ears  realty 
perk  up  when  you  talk  about  trad- 
ing snaps  with  hams  all  over  the 
world  with  slow  scan  TV,  though. 
Mention  Tony  England's  SSTV  ef- 
fort from  the  Space  Shuttle.  Now 
mars  interesting  to  the  photo 
club,  anyway.  Go  ahead  and  pick 
a  group  of  people  to  sell  on  ham 
radio  With  a  little  thought,  you 
can  find  an  angle  to  get  themen- 


thused  about  this  fantastic  hobby. 
We  hams  are  guilty  of  not  prop- 
erly promoting  the  hobby  to  non- 
hams,  but  that  doesn't  mean  ama- 
teur radio  fails  to  offer  anything 
new  and  exciting  for  newcomers, 

Growing  Pains 

With  ail  the  new  hams  you'll  re- 
cruit from  other  groups,  we  need 
to  examine  myth  number  three, 
Bigger  is  better.  Not  necessarily. 
A  bigger  ham  population  is  not  the 
sole  prerequisite  to  a  healthy  state 
of  the  hobby.  We  need  to  empha- 
size quantity  and  quality.  A  larger 
ham  population  brings  with  it  in- 
cipient problems  like  crowded 
bands  and  difficult  rule  enforce- 
ment. 

We  must  dispel  arrogant  no- 
tions like  operation  on  20  meter 
SSB  is  a  god-given  right  or  that 
one  mode  or  operating  method  is 
more  righteous  than  another. 
Such  ideas  simply  foster  disorga- 
nization and  counterproductive  if 
not  destructive,  acts  on  and  off  the 
airwaves. 

We  need  to  encourage  new- 
comers to  accept  the  responsibili- 
ties that  come  with  a  license  and 
to  realize  cooperation  is  the  only 
way  to  keep  the  hobby  away  from 
bedlam.  No.  I  don't  believe  in 
an  idyllic,  tranquil  state  for  ama- 
teur radio  either.  But  constructive 
criticism  and  active  debate  are 
a  far  cry  from  name  calling  and 
frequency  jamming.  Bigger  can 
be  better,  but  we  have  to  make  it 
that  way. 

A  Fresh  Approach 

There  are  plenty  more  myths  to 
sweep  away.  I  argue  that  the 
myths  have  polarized  the  hobby  to 
a  great  extent.  As  a  result,  hams 
spend  so  much  effort  trying  to 
overcome  opposing  views  that 
amateur  radio's  progress  is  re- 
tarded. Arrogance,  elitism,  and 
self-serving  cliques  have  no  place 
in  a  hobby  that  supposedly  pro- 
motes goodwill  amongst  fellow 
human  beings  (not  just  the  hobby- 
ists). 

All  is  not  well  with  amateur  ra- 
dio, but  then  all  is  not  bad  either. 
It's  time  we  quit  picking  sides  as  if 
we  were  going  to  a  tug  of  war  and 
decided  to  work  together  for  a 
change.  Esprit  de  corps,  lively  de- 
bate, and.  above  ail.  mutual  re- 
spect are  key  ingredients  to  suc- 
cessful teamwork, 

Let's  take  a  deliberate  look 
backT  learn  from  both  our  tri- 
umphs and  failures.  Then  let's 
chart  our  course  for  the  future 
with  knowledge,  vigor,  and  op- 
timism .  ,  .  and  without  mythology. 
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Yaesu's  FT-736R 
Because  you  never  know 

who's  listening. 


Why  just  dream  of  talking 
beyond  earth? 

'  With  Yaesu's  new  FT  736R 
VHF/UHF  base  station,  you 
can  discover  some  of  the  best 
DX  happening  in  ham  radio. 
Via  moonbounce.  Tropo.  Aurora. 
Meteor  scatter.  Or  satellites. 

tou  see,  the  FT-736R  is  the 
most  complete,  feature  packed 
rig  ever  designed  for  the  serious 
VHF/UHF  operator.  But  you'd 
expect  this  of  the  successor  to 
our  legendary  FT-726R. 

For  starters,  the  FT-736R 
comes  factory-equipped  for 
SSB,  CWand  FM  operation  on 
2  meters  and  70  cm  (430-450 
MHz!),  with  two  additional  slots 
for  optional  50-MHz,  220-MHz, 
or  1.2-  GHz  modules. 

Crossband  full  duplex  capa- 
bility is  built  into  every  FT-736R 
for  satellite  work.  And  the  satel- 


lite tracking  function  (normal 
and  reverse  modes)  keeps  vou 
on  target  through  a  transponder. 

The  FT736R  delivers  25 
watts  RF  output  on  2  meters, 
220  MHz,  and  70  cm.  And  10 
watts  on  6  meters  and  1.2  GHz. 
Store  frequency  mode,  PL 
frequency,  and'repeater  shift 
in  each  of  the  100  memories. 

For  serious  VHF/UHF  work, 
use  the  RF  speech  processor. 
IF  shift.  IF  notch  filter.  CWand 
FM  wide/narrow  IF  filters. 
VOX.  Noise  blanker.  Three- 
position  AGC  selection.  Preamp 
switch  for  activating  your 


tower-mount  preamplifier.  Even 
an  offset  display  for  measuring 
observed  Doppler  shift  on 
DX  links. 

And  to  custom  design  your 
FT-736R  station,  choose  from 
these  popular  optional  accesso- 
ries: Iambic  kever  module. 
FTS-8  CTCSS  encode  decode 
unit.  FVS-1  voice  synthesizer. 
FMP-1 AQS  digital  message 
display  unit.  1.2-GHz  AT\7  mod- 
ule. MD-1B8  desk  microphone. 
E-736  DC  cable.  And  CAT 
(Computer  Aided  Transceiver) 
system  software. 

Discover  the  FT-736R  at 
yourYaesu  dealer  today.  But 
first  make  plenty  of  room  for 
exotic  QSL  cards.  Because 
you  never  know  who's  listening. 
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TH-25AT/45AT 

New  Pocket  Portable 
Transceivers 

The  all-new  TH-25  Series  of  pocket  trans- 
ceivers is  here!  Wide-band  frequency  cov- 
erage, LCD  display,  5  watt  option,  plus... 

•  Frequency  coverage:  TH-25  AT:  141-163 
MHz  (fix);  144-148  MHz  (Tx).  (Modifiable  for 
MARS/CAP.  Permits  required.) 
TH-45AT:  438-450  MHz. 

•  Automatic  Power  Control  (APC)  circuit  for 
reliable  RF  output  and  final  protection, 

•  14  memories;  two.for  any  "odd  spirt" 
(5  kHz  steps), 

•  Automatic  offset  selection  (TH-25AT). 

•  5  Watts  from  12  VDC  or  PB-8  battery  pack, 

•  Large  multi-function  LCD  display. 

•  Rotary  dial  selects  memory,  frequency, 
CTCSS  and  scan  direction. 

•  T-ALERT  for  quiet  monitoring.  Tone  Alert 
beeps  when  squelch  is  opened. 

•  Band  scan  and  memory  scan, 
»  Automatic  "power  off1'  circuit. 

•  Water  resistant. 

•  CTCSS  encoder  built-in  (TSU-6  decoder 
optional). 

•  Supplied  accessories:  StubbyDuk  PB-5 
battery  pack  for  2.5  watts  output,  wall  charger, 
belt  hook,  wrist  strap,  water  resistant  dust  cap; 


Optional  accessories: 

*  PB-5  72  V,  200  mAh  NiCd  pack  for  2 .5  Woutput  •  PB-6 
7.2  V,  600  mAh  NiCd  pack  •  PB-7  7.2  V.  11D0  mAh  NiCcI  pack 

*  PB-B  12  V,  60D  mAh  NiCd  for  5  W output  •  PB-3  U  V,  600 
mAh  NiCd  with  tariff-in  charger  *  BC-10  Compact  cherger 

*  BC-11  Raptcl  charger  •  BT-6  AAA  battery  case  •  DC-1/PG-2V 
QC  adapter  *  HMD  2  Headset  with  VOX  and  PTT*  SC  14t  t5> 
16  Soft  cases «  SMC-3D m  Speaker  mics.  •  TSU-6  CTCSS 
decode  unit » WR-1  Water  resistant  bag 

KENWOOD 

KENWOOD  U.S.A.  CORPORATION 
2201 E,  Dominguez  St.,  Long  Beach.,  CA  90810 
RO,  Box  22745,  Long  Beach.  CA  90801-5745 

Comp/ete  service,  manuals  are available  (or  ait  Kenwood 
transceivers  and  most  accessories  Specifications  feaji/res, 
and  prices  are  feb/Si3  to  change  without  notice  or  obligation 


